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ABSTRACT 


Evaluation, as an integral part of teaching, requires a great 
variety of techniques to facilitate making valid evaluative decisions. 
According to Riener (1966), Walbesser (1963), Kurtz (1965) and many 
others, the main problem of current elementary science evaluation is 
that of developing tests of enquiry skills, concepts, problem-solving 
abilities and attitudes. MInextricably linked with the above is the 
concern of Cronbach (1960), Ahman (1960), Dale (1946) and others, 
for the damaging contamination of actual knowledge and understandings 
with reading ability. 

This study was carried out to illustrate the viability of 
the pictorial test format with elementary science students of low 
reading ability. 

Studies in a similar vein by Reese and Peckens (1968), 
Finklestein (1967), and Haney (1962) especially influences the style 
and procedure of this study; that is, the correlation of scores from 
a pictorial science test and identical reading form, with reading 
ability. 

In order to test the hypothesis that there would be no 
interaction between reading ability and test effect (pictorial or 
reading), two science tests were devised and these were revised 
twice with the help of student interviews, professional educators’ 


opinions and item analysis procedures. 
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The final test was administered to randomly assigned 
groups and to one repeated measures group. These groups were 
obtained from the total Grade 6 student population of the St. 

Paul area, Standardized reading test scores were obtained, in 
preparation for the testing of the hypothesis. 

An analysis of variance on the final test results showed 
highly significant interaction between reading ability level and 
test effect (.002 level). The null hypothesis was therefore 
rejected, illustrating the importance and relevance of the pictorial 
testing technique for elementary science students of low reading 
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CHAPTER I 
INTRODUCTION 


Evaluation is an integral part of teaching, and as such 
must be adapted to suit the philosophy of the teaching approach 
being utilized. At present science educators generally regard 
the enquiry approach, which stresses pupil activities of observing, 
classifying, inferring, predicting, etc. (Kessen, 1967) in place 
of the memorizing of a body of knowledge, to be the most valid 
approach to science teaching. In line with this, the Curriculum 
Guide for Elementary School Science (Alberta, 1969) states that, 
"If the new approach in science is to succeed, a radical change 
in evaluation procedures is essential" (p.9). 

According to Tannenbaum, Stillman, and Piltz (1964) and 
to the National Society for the Study of Education (NSSE) (1960), 
a great variety of evaluative techniques are essential in order 
to evaluate completely all of the outcomes of the teaching-learning 
process. No single evaluative procedure can yield all the infor- 
mation one needs, because they all have their advantages and 
limitations, One of the nn. eee evaluative problems with the new 
science programs is that of developing tests which will measure, 
in terms of behavioral objectives, enquiry skills, problem-solving 
abilities ana attitudes, (Kurtz, 1965). One very good technique 
arian all three is that of observation [recommended by 
American Association for the Advancement of Science (AAAS) and 


Science Curriculum Improvement Study (SCIS)| in which one uses a 
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check list or rating scale. However, this is a cumbersome tool 
and may often be inappropriate due to the need to give each pupil 
an even chance. Valid and reliable tests of understanding, in the 
form of problem situations, are needed to test the behavioral 
objectives of enquiry skills, concepts, problem-solving abilities 
and attitudes (Riener, 1966). This would be similar to the process 
instrument which AAAS is developing (Walbesser, 1963). Such tests 
would be invaluable in providing the wide range of information one 
needs in order to make valid evaluative decisions. 

With this stress for new testing techniques has come an 
awareness and concern for the evaluation of any branch of knowledge 
as separate from reading abilities. Cronbach (1960) maintains that, 
"a valid measure of knowledge is not obtained if a person who knows 
a fact misses an item about it because of verbaledifficulties.| 
(p. 371). He cites several studies which have been done on navy 
mechanical and gunnery tests, and which have found that when verbal 
and pictorial forms were given, the verbal was undesirable because 
it measured reading ability rather than subject knowledge. Ahman 
(1960) believes that pictorial items lessen the reading load and 
domaebetter job ofmesescexplainine the intent, of thestestelitemsn.. 
(p. 122-123), thus lessening the time needed. They lessen the 
artificiality and often ambiquous nature of paper and pencil test 
situations. He also lauds their use with grade 2 students. Ingram 
(1903) believes that one can manipulate words without actually 
understanding what they mean. He also says that "Verbal response 


is merely a label for the internal cognitive system" (p. 46). 


€ ) *~ 


_ woteeton » af eho .vesieulf ,efage gabgia 26 2arl tools 
rai daca ovis of bona addy of ooh soedvgreqqea! sd aadie (ee Barve 
30 psrug ofzabies ban be tay ,2onen® @@Ve AB 
f - > of hi z Lh ek. tes Loeveg 2a 3 
we os 4 heen w? oath at , sev linetie ' 

sta%e baa 


wu? en. 


ae b) ; | of biuow 


” 


bre fav ' mt ebeon 


bl ne wir iewea 


J ' J ii . p 4 te> “} J Jha 7498. BS 


& it be " Les - bEiee al 
oevnsad 1 Joni s 

v? i —— ny 108 S's Sey iv ge ; H Vt DF ee er | INE 0 

* inmauy baa Site eu 28 ‘eu8 bets ios temdoam 


J 8 
: : = ' a s 
SENVEOOC S31 4 ' r « i‘, J -a pow 667753 le! rojaky bua - 


ait hk ft 15 Me Ff eal 5 i+ wibess ¢ 8 at 


baw heol gathesy ade pgns! er=2h hafgogsty. saree ited caaet) 


Vesey iaet a) 3 Jyedal sits sian i as 123396 & ay 


ipa han 4 


- 


is a a t- 


. ’ a fi a 
i te Lan 


Dale (1946) has said,. 
"A aie ees usually be understood even by illiterates. 
It uses a universal language. Alien peoples may have difficulty 
in finding precise and safe equivalents for words, but pictures 
offer few obstacles. Young children use picturebooks quite 
naturally, They ‘read’ the illustrations. For pictures are 
a unifying human medium, whatever the composition of the 
BYOUD s..y (De 226). 
According to Tannenbaum and Stillman (1954), pictorial 
test items can be utilized to measure a variety of objectives, can 
be used at all elementary grade levels oe are especially important > 
for pupils with "limited reading comprehensicn". Problems presented 


in pictorial format will instead be " 


»eeinteresting, novel and 
realistic" (p. 43-44). In order to lessen the effect of reading 
handicaps in ability or achievement testing, pictorial items have 
been widely used, as in the following: The Peabody Picture Vocabu- 
lary Test, the Pictorial Test of Intelligence, the Army Examination 
Beta Tests, Culture Fair Intelligence Test, Progressive Matrices, 
and the Purdue Non~Language Test (Anastasi, 1957). They have also 
been used in the testing of the retarded and of illiterates 
(Finklestein, 1967). 

A further use has been demonstrated with the Illustrated 
Science Test (Reese and Peckins, 1968) in Pakistan, Nepal and Guam 
with secondary school students for whom English is a second language. 
Aside fron the advantages of the non-reading factor with these 
students, the Illustrated Science Test has also been used as a 


post~test teaching device. The teacher goes over each frame of all 
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items and shows the class why only one illustration is correct, 
In this manner, no individual is caused to 'lose face’ by display- 
ing a lack of understanding, 

A study in the area of instructional media, by Gropper 
(1966), used a programmed instructional mode to study the learning 
of science concepts and principles on the basis of either visual 
(pictorial) or verbal (printed) presentation. He found that when 
a totally visual presentation preceded a printed one of the same 
concept, the learning was greater than when the printed preceded 
the visual presentation. He says further that students of below 
average I, Q., receiving instruction in programmed texts on science 
concepts, learned more easily by means of discrimination practice 
based on visual (pictorial) response items than by means of printed 
(verbal) stimulus-response items, He suggests that their previous 
experiences in responding to concrete attributes of physical objects 
and events make the pictorial presentation an easier task for them. 

Other studies by Finklestein, Butler, Haney, Boener and 
Reese, utilizing pictorial formats, will be elaborated upon in 


Chapter ITI, 


STATEMENT OF THE PROBLEM 


It is believed that children must experience some degree 
of success in their school encounters because constant failure 
often produces anti-intellectualism and speeds up the drop-out 
process (Holt, 1964). In light of this, and from the previous 


discussion, it would seem that achievement testing procedures 
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should be developed which could tap the store of knowledge and the 
understandings of children of low reading ability, without penalizing 
them for their reading handicap. Some of the authors noted above 
have indicated that science is an area in which achievement, logical 
thinking, and problem-solving tests can be translated from the 
printed to the pictorial form. Such 4 pictorial test would be a 
much fairer measure of many students' scientific knowledge and 
ability than a written test and night reveal a level of perforn- 
ance perhaps previously unattainable, 

The purpose of this study was to develop a pictorial 
science achievement test which required the students to formulate. 
relevant hypotheses, to derive implications, and to use their 
conceptual knowledge. This test, by minimizing the reading factor, 
should enable the students are poor reading comprehension to achieve 
much higher levels of success. Comparisons were made with an identi- 
cal but reading form of the tests, and scores from both tests were 


correlated with the students’ scores on an English comprehension 


GENERAL STATEMENT OF THE HYPOTHESIS 


A pictorial format science test, as represented in this 
study by the Pictorial Science Test (PST), does not discriminate 
against hee students who are poor readers. Hence it is a fairer 
measure of achievement than the conventional reading format science 


test, as represented in this study by the Reading Science Test (RST). 
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LIMITATIONS OF THE STUDY 


1. The primary limitation lies in the development of 
the two tests by an investigator inexperienced in the area of 
pictorial testing. Despite access to, and cooperation from all 
available sources, the two tests may not be identical with respect 
to the scientific concepts they propose to measure. The Reading 
Science Test (RST) may be much more difficult for the students 
and difficulties exist in obtaining direct reading translations 
of the pictorial items, 

2. The tests are strictly experimental. Although an item 
analysis was carried out and revisions made before the final testing, 
the tests were not really statistically proven to be valid or 
reliable on the basis of this ee 

3. Control for the amount and type of science taught, or 
for the teaching method used could not be built into the study. 

4, It is beyond the scope of this study to investigate 
actual perceptual or interpretive problems in the population. 

During the pilot study attempts were made to minimize these factors, 
but could not account for social-economic or cultural bias, 

5. The pilot study group was urban, whereas the final test 
population belonged to rural and small town areas, This could lead 
to unforeseeable aberrations in the data and analysis. 

6. The inclusion of an unequal number of test items in- 
volving the three formats (A, B, and C) in the final test forms may 


have had some unknown influence on the test results. 
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7. The use of three item formats in the pictorial test 
as opposed to only two in the reading science test, as well as the 
restriction of one format in both tests to biological science areas, 


could have had some effect on the results. 


DEFINITIONS OF TERMS 


For the purpose of this study, the following definitions 
and abbreviations will be used: 

iy PST (Pictorial Science Test) - a science test developed 
for this study, consisting entirely of pictorial items, in three 
basic formats (Appendix C. p. 129). 

hes RST (Reading Science Test) - a science test in a purely 
reading format which contains a direct translation of each pictorial 
item (Appendix C. p. 129). 

3. Science achievement - the student's ability to use 
scientific knowledge and enquiry skills to solve pictorial and/or 
reading science test problems, 

4, Reading ability - determined by the student's score on 
the comprehension section of the Gates-MacGinitie Reading Test. 

By this means, students were divided into three reading ability 
groups, low, medium and high, according to the variation of the total 
study population, and not to national norms. 

5.  PISK (Pictorial Inventory of Science Knowledge). 

6. RISK (Reading Inventory of Science Knowledge). 


Ue, IST (Illustrated Science Test). 
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8. KR20 (Kuder-Richardson-20 Reliability Co-efficient). 
9. Format A - An item of three pictorial frames labelled 
A,b,G, Only one of which illustrates a™=correct concept. 

10. Format B - An Item consisting of an illustrated 
problem (something happening or about to happen) followed by three 
possible results of the action. 

i formatece- An item” consisting of a eroup of three 
plants or animals illustrating a (group classification) concept. 
There are three plant or animal choices only one of which could 
belong to the same group, according to the concept inweinedt The 


students pick one of these, in order to expand the original concept 


group to four. 
SUMMARY 


In line with the need for new and better evaluative techniques 
for students with low reading ability, this study is being carried 
out to illustrate the potential usefulness of the pictorial test 
format in the area of elementary science. The study is limited by the 
methods used in tne experimental nature of the tests, by the lack of 
control by the investigator over methods used in the teaching of 
students, by the perceptual problems of students, and by transfer 
from a pilot study involving an urban population to a final study in- 
volving a rural population. It is hoped to demonstrate, through a 
statistical study, that a pictorial format of science test (as repre- 
sented by the PST) is a more genuine test of science knowledge and 
abilities than a reading format test (as represented by the RST) 


especially for students of low reading ability. 
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CHAPTER II 
REVIEW OF RELATED RESEARCH 
PRELIMINARY STATEMENT 


Research in the area encompassed by this investigation is 
limited, but six studies have been conducted, one in 1952, one in 
1962, two in 1966 and two in 1967, Generally, the objectives of 
these studies was to build pictorial instruments in order to for- 
mulate tests of science knowledge and abilites uninfluenced by 
reading ability. In several of the studies the results strongly 


indicated the desirability of utilizing this testing technique. 
TYPES OF PICTORIAL TESTS IN SCIENCE 


The "Edmonton Picture Tests in Science’ was developed in 
1952 by Blacklock, with the assistance of the Elementary Science 
Committee. He intended it to be a completely pictorial evalua- 
tive device for use in grades four to seven, This now-obsolete 
test consisted of 54 items in the physical and biological sciences. 
However, in all 54 questions, the student was required to read the 
question , and in 15 out of the 54, to read the four possible 
choices. The pictures were thus mainly an accessory to the written 
ern success on the test still depending to a large extent upon 


reading ability. 
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Ten pears later, in 1962, Haney became concerned with the 
lack of testing procedures designed to measure concepts. His 
Non-Verbal Concept Test (Animals) is concerned solely with concepts 
of a classificatory nature, Haney's problem was to develop a test 
which could be administered within a period of time appropriate 
for elementary school children, which would not require reading, and 
which would require the formulation and use of concepts related to 
the animal kingdom. Adapting the style of non-verbal items found in 
many psychological tests, Haney developed 40 items, each consisting 
of four animals grouped together and tour cnoice pictures. The 
stuaent had to discover the concept which enabled the first tour 
objects to be grouped together, and then to use that concept to 
choose one of the tour PhOrce cbjects as a fitth memper or the group 
in question. the concepts included in the test items ere basea on 
biological classification, locomotion, habitat, seasonal changes, 
life cycles, food-getting, protection, and man-animal relationships. 
After extensive testing of the reliability, validity and difficulty 
of the test (including correlation with the STEP Test), he concluded 
that the results indicated that the test was measuring childrens’ 
conceptual thought processes. This study has many implications for 
one question format utilized in the present study. 

Boener (1966) was also concerned with the measurement of 
science concepts, especially for children who could not yet read. 
With the use of line drawings, she developed a series of science 
test items for the kindergarten to grade two level. The teacher 


read the question and the possible answers while the child observed 
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the pictured event and answers. The child's response depended 
upon his understanding of the concept involved. Her reason for 
using this pictorial approach was the inability of children at this 
age to read the questions necessary for testing the concepts. 
Although her purpose was primarily that of curriculum development, 
she concluded that this test format was applicable for primary 
children (non-readers),. 

Butler (1966), also concerned with measuring concepts, 
designed a test to probe the development of concepts related to 
living things (structure, metabolism, growth, reproduction, 
responsiveness, adaptation) through grades one to six. The test 
consisted of 35 plates, each composed of six pictures. The teacher 
would read the question concerning the plate and the child answered 
"ves" or "no" to each picture. Butler found the scores ranged 
from 4.5 (grade 1) to 19 (grade 6) and believed that his results 
indicated the viability of the technique. However, the 50/50 
probability of obtaining the correct answer in a yes-no situation 
limits the advisability of eonine to far-reaching conclusions about 
his results. 

In 1967 two tests were developed which relate directly to 
this recess study. The first was by Finklestein who attempted to 
build a completely non-verbal science test. He believed that students 
who were reading below grade level were unable to indicate fully 
their science knowledge on conventional tests because of the difficulty 
involved in reading the test questions. He developed a multi-sensory 


(pictorial-aural) science survey test. The method involved the 
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projection of slides of real-life objects, coupled with a tape 
which ached the questions and supplied multiple-choice alternative 
answers (distractors). This test was known as the Pictorial Inventory 
of Science Knowledge (PISK). Believing that development of the 
reading-free test would be inadequate and invalid without an 
equated reading test, the Reading Inventory of Science Knowledge 
(RISK) consisting of the taped section of the PISK only, in written 
format, was used in conjunction with the PISK. The two tests shee 
given to boys and girls in above average, average and low ability 
reading groups, with alteration of sequence of PISK and RISK to 
reduce the practice effect. It was found that all groups made 
higher scores on the pictorial test. The low reading group increased 
83.6%, the average 15.6% and the above average 8.8% in achievement 
in the PISK over the RISK. The standardized reading test and PISK 
correlated 0.47 while the standardized reading test scores and 
RISK correlated Oni6,. The low reading group scored almost as well 
as the above average group on the pictorial test. The PISK was there- 
fore a fairer measure of the science knowledge of students with low 
reading ability, than the RISK. 

In 1967, the Pakistani Government requested W. F. Reese and 
R. G. Peckens, of the Institute for Education and Research at the 
University of Dacca, Pakistan, to develop a science test to be used 
for selecting candidates for the military-operated cadet colleges 
of Pakistan. Information on this test has not as yet been published 
in the English language. uritate ioe however, the senior author 


of this test is this candidate's advisor and the following information 
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concerning the test has been obtained by means cf a personal interview. 
Prior to the development of the Reese-Peckens Illustrated 
Science Test (IST), highly unsatisfactory results had been obtained 
in Pacioean from the use of various English and American=made science 
achievement tests, All candidates for the cadet colleges were re- 
quired to have obtained Pakistani matriculation (..,roughly equivalent 
to grade ten in Alberta), Although each candidate was expected to 
be proficient in the English language, those in the English medium 
schools (all instruction in English) had a distinct advantage over 
students from the public schools instruction in Bengali with English 
taught as a second language). Following an extensive study with 
various formats and over one hundred different illustrated Peotone 
eer her the acience syllabus for Pakistani schools, the authors 
published a three-frame version of the IST in 1968. This test 
ghia: S¥4 of fifty-six questions. Each question was represented by 
three pictorial frames, only one of which was correct. The questions 
were designed to test the scientific knowledge, aptitude, and 


reasoning ability of the examinees. 
FURTHER RESEARCH WITH PICTORIAL TESTS IN SCIENCE 


Since its publication in January, 1968, the IST has found 
wide acceptance and use in the selection of candidates for several 
scientifically and technically-oriented positions, by various 


branches of the Pakistani Government. Recently-acquired feedback 


has indicated a high degree of satisfaction with the candidates 
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selected by means of this test. Dr. Peckens, the co-author of the 
IST, has initiated a testing program of the IST in Guam, and the 
feedback from this has been promising (Reese, 1969). 

Following a pilot study conducted in January and February 
of 1970, Reese received a grant from the University of Alberta 
General Research Fund for revision and further development of the 
IST. He is presently testing over 1200 grade four and five students 
with a revised forty-item version of the IST. Unfortunately, the 


results of this study were not available at the time of writing. 
RELEVANCE OF RELATED RESEARCH TO THIS STUDY 


The research and development of the IST was the initiating 
factor in the present study, ibis consists of an adaptation of 
this type of testing procedure to the elementary school. The three- 
frame form of the IST was first used as a model for the items 
_ developed by the author and in fact several items from the IST in 
identical or in slightly-revised form are included in the PST. 

Haney's work in the development of the Non-Verbal Concept 
Test (Animals) indicated the type of format which could be utilized 
to test concepts relating to plants and animals. 

Finklestein's work, which employed two tests, (a pictorial- 
aural one and a reading translation of it), indicated the necessity 
for pictorial testing techniques for students of low reading ability. 


The present study was modeled after his procedure. 
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SUMMARY 


The studies outlined in this section have illustrated the 
importance and worth of pictorial testing techniques. Several of 
then {notably those of Reese and Peckens (1967), Haney (1962), 
and Finklestein (1967)] , have had a profound influence on the style 
of and procedures used in the present study. The three=frame form 
of the IST formed the model for the majority of the items. In 
fact, the PST incorporated several items from the IST to test 
pictorially many of the biological concepts included in Bulletin 
2B of the Alberta Department of Education. Finlestein's procedure 
of developing a study around the comparison of pictorilal-aural 
with identical reading science tests formed the basic procedure 


for this study. 
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CHAPTER IIT 


RESEARCH DESIGN 


PRELIMINARY STATEMENT 


A three-part pictorial science test of knowledge and enquiry 
skills was developed, using the format of the Illustrated Science 
Test (Reese and Peckens, 1968}, the Non-Verbal Concept Test (Haney, 
1968), and various psychological tests. The test was based upon the 
topics indicated in the Curriculum Guide for Elementary School 
Science which was used in the Alberta schools prior to the inception 
of the new interim guide in the Fall of 1968. It was decided to 
base the tests on the old curriculum because the majority of students 
had been exposed to it from grades one to six and because many 
teachers, due to unfamiliarity with the new science approach, were 
still adhering to the old curriculum (even in those urban areas 
observed during student-teaching supervision). 

A reading science test, identical, item-for-item, to the 
pictorial test, but in a multiple-choice format, was also con- 
structed. Revisions were made following interviews with children 
and science educators regarding the pictorial items. A pilot study 
of the pictorial and reading forms was then carried out and this was 
followed by an item analysis and by the preparation of the final 
form to be used in the study. 


Several evaluations as to the equivalence with respect to 
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science content of the two tests were obtained from members of the 
Department of Elementary Education, University of Alberta, and from 
teachers of elementary science in the target population. (Appendix D) 
Student scores on the Gates-MacGinitie Reading Test were 
obtained in order to compare these with the pictorial and science 


reading test scores. 


CONSTRUCTION OF PICTORIAL TEST ITEMS 


All of the items in the test, with the exception of the 
twelve items from the IST, were developed and drawn by the author. 
Any similarity to pictures or items in other books or tests is purely 
coincidental. Considerable attention was given to the five rules 
set up by Haney for the development of the items in part three of 
the PST (Haney, 1962). These rules were as follows: 

"1, The pictures used in the items must be of animals 
familiar to the pupils or about which they can be expected to have 


some knowledge... 


2. The four objects pictured in the upper concept group 


must be diverse exemplars of the concept... ae 
3. The correct alternative at the bottom of the page should 
be as different as possible from the objects pictured in the upper 
CLOUD sic 
4. The distracters, or alternate responses, should be as 


similar as possible to the correct alternative yet not be a member 


of the conceptual group... 
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Se The distracters should be as different from one another 
as possible..." (Haney, 1962 P.7 ) 

After the initial construction of the items, ten students of 
varying science and reading abilities, were interviewed regarding 
the items in order to identify and clear up any problems such as 
inability to recognize a drawing, inappropriate alternate responses, 
unfamiliarity with plants, animals or other objects illustrated, 
according to the rules set up by. Haney. 

Several item revisions were made on the basis of these inter- 
views. A summary of the interview responses appears in Appendix A, 
p- 44. The resulting first form of the test appears in Appendix 5 
Denes os 

Consultations with Dr.W. Reese and with several practicing 
Division II teachers in the ESSB indicated that the reading items 
were as direct a translation of the pictorial items as could be 
accomplished. The reading level was kept as close to the grade 5-6 
level as possible. This was further confirmed by the author's 


teaching experiences with grade six students of both high and low 


reading ability. 


PICTORIAL ITEM FORMAT 


Three types of item format were employed. The first of 


these was based upon the format found in the IST (Reese and Peckens, 1968) 


in which each item consists of three pictorial frames labelled A,B,C, 


only one of which illustrates a correct concept. The final form of 
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the test contained nineteen questions of this type. For the purpose 
of this paper this format is called Format A. (Appendices B and C). 
The second item format consists of an illustrated problen, 
a picture of something happening or about to happen, which is 
followed by three illustrations of possible results of the action 
(A,B,C). This format is a translation of the type of written item 
often found in science tests, critical thinking tests and/or 
psychological tests. The final form of the test contained 13 such 
questions. For the purposes of this paper, this format is called 
Format B. (Appendices B and C). 
The third item format was derived from that used in the Non- 
Verbal Concept Test (Haney, 1962). Haney places four pictures of 
animals which formed members of a group at the top of the page, 
and put four separate choice objects only one of which could belong 
to the group at the top, at the bottom of the page. Using Haney's 
idea, the avthor of this study developed fifteen questions, each 
illustrated by a group of three plants or animals and each accompanied 
by three possible choices. For the purposes of this paper this format 


is called Format C. (Appendices B and C). 


TEST ITEM CONTENT 


It was decided to base the test on tne old science curriculum 
guide for Alberta Schools (Bulletin 2B, Curriculum Guide for 
Elementary Science). There were many reasons for making this decision 
even though the new science program for Alberta schools has been intro- 


duced in the fall of 1968. The principal reason however, was based upon 
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the fact that the majority of teachers were unsure of the new enquiry 
approach and lacked the materials (both scientific and textual) to 
carry it out effectively. Also, almost the entire test population 
had been taught on the basis of the program and methods set out in 
the previous curriculum guide and according = the content of the 
science texts recommended in Bulletin 2B. These texts were as 
follows: 
1. Science Today and Tomorrow (1-6) (Craig and Daniel, 1961). 
2. Discovering Our World(1-6) (Bauchamp, Williams and 
Blough, 1952). 
3. Exploring Science (Thurber, 1957). 
The test content was therefore based upon those segments of 
the biological, earth and physical sciences to which the students 
had been exposed, 
Several items of the IST were applicable within this context and, 


with the permission of W.F. Reese, were included in the test. 


PILOT?STUDY 


The first form of the test was administered to 225 students 
from three schools in the Edmonton Separate School Board in May, 1969. 
The students were all in grade six and were randomly-assigned 
(according to a list of random ones' and twos" generated by a computer) 
to the group taking the Pictorial Science Test (PST), or to the group 
taking the Reading Science Test (RST). In total, 120 students were 


assigned to the PST and 105 students to the RST. 
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The results of the testing program were subjected to an item 
analysis. From this analysis one obtains six main statistical aids 
to deletion, revision, and ordering of test questions. The information 
resulting from the test analysis includes: (1) the number choosing 
the correct answer, and the number selecting eh ofa thesdistractors; 
(2) the number of students from the highest and lowest groups who 
selected the correct response; (3) the biserial correlation; which 
indicates how well the results for an individual items correlate with 
the total test score; (4) the z-score which indicates the item 
difficulty (0.0 being average and -1 or +1 indicating extreme 
difficulty or easiness); (6) test reliability according to the 
Kuder-Richardson 20 formula. 

Results of the analysis of the PST test sccres yielded an 
arithmetic mean of 27.40 (co teat 52 questions) and a KR-20 
reliability of 0.6545 for the test. 

The RST score analysis yielded an arithmetic mean of 24.50 
and a KR=20 Fe tapiiliey of 0.5684. 

According to tHe tem analysis statistics (a summary of 
which appears in Appendix B, p.79) items 3,18,25,42 and 43 were 
deleted from the tests. Items numbered 4,6,7,9,11,12,14,16,17,19,23, 
29 533, 34,35,39,41,43,44,46, and 51 were revised in the pictorial 
form foféthe*cést ss Mitens “numbered 1,6 899 playdi2 p13 1476, L7g19 f20 
21,23,27,29 533534, 355 39,41,43,44,46,51, and 52 were revised in the 
Reading Science Test form. ‘the oraer or the items was also changed so 


that the easier items were at the beginning and tne most difficult 
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ones were at the end, according to item difficulty index (obtained 
from the item analysis). The order of the items on both the PST 
and the RST was made to match. 

Although the test results were not subjected to an ANOVA 
(Analysis of Variance), it is interesting to note that one class 
which was designated as a low-average group obtained a mean of 27 
on the PST and a mean of 21 on the RST. In all other classes, the 
arithmetic means were generally one to four points higher on the PST, 
These results were encouraging from the point of view of continuing 


the study. (Appendix B, p. 79 de 
FINAL TEST FORMAT 


The final forms of the test were then prepared. The 
pictorial form consisted of a total of forty-seven items, nineteen 
of which were in cornet A, thirteen in Format B and fifteen in 
Format C, The reading form consisted of a verbal ett on of 
all forty-seven items in the same order as those of the pictorial 
test. However, when translated into words, the first two item 
formats became identical, consisting of a stated problem with 
three possible choices, as can be easily seen when one compares the 
two final test forms in Appendix C. The reading science test thus 
consisted of two sections, one of thirty-two questions combining 
the first two sections in the earth, physical sciences, biological 
sciences, and the other of fifteen in biological sciences only. The 
final versions of the tests, although improved upon by the pilot 


study still had many limitations, as described in Chapter I. 
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POPULATION FOR ADMINISTRATION OF FINAL FORM 


The total test population consisted of all the grade six 
students in the County of St. Paul (220 students), St. Paul Public 
School District #228 (127 students) and Glen Avon School in St, 
Paul (33 students). Since a random selection of 200-250 students 
(the smallest number needed for A pecs: item analysis) out of 
a total of approximately 350 would not be that meaningful, it was 
decided to utilize all of the students in the geographic area of 
Steen aul. 

Both urban and rural students were included in the population. 
Three main language groups (English, French and Cree) were also 
represented in the population. Both these variables were taken into 
account by random assignment of all students to either the PST or 


the RST, so that no particular group would be at a disadvantage. 
EXECUTION OF THE STUDY 


In late May and early June of 1969, the final forms of the 
PST and RST were administered to the population of the St. Paul area 
noted in the previous section, 

Sincemtle time for this study was very limited (schools 
limited the amount of time they will allow you to disturb them 
in the spring), the majority of the students were assigned randomly 
(according to a table of random numbers generated by a computer) 
into pictorial and reading test groups. However, repeated measures 
were obtained, ten days apart, on one group of 40 students, which 


enabled the author to draw some conclusions with respect to the 
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equivalence of the pictorial and reading forms of the science tests, 
in the area of content being measured. The pictorial and reading 
test groups were alternated to reduce the practice effect, 

Following the data collection, an item analysis was performed 
on the results to ascertain whether or not the revisions made after the 
pilot study had improved the test, The item analysis was also 
helpful in comparing the test responses of the repeated measures 
group, in developing any meaningful hypotheses as to the equivalence 


of content being measured by the two tests RST and PST). 


SUMMARY 


In order to test the stated hypothesis (p.5), two science 
tests of pictorial and reading format were developed by interview and 
testing/item-analysis techniques. The tests were then given to ran- 
domly assigned groups and to one repeated measures group, Standardized 
reading test scores were also obtained in order to test the hypothesis. 
This was then accomplished by means of an analysis of variance between 


the results obtained on the two forms, 
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CHAPTER LV 
STATISTICAL ANALYSIS 
ITEM ANALYSIS OF FINAL FORMS OF SCIENCE TESTS 


The final pictorial form of the test yielded a m2an score 
for the test population of 27.10 and a KR-20 test reliability of 
0.6924. The Reading Science Test yielded a mean of 25.12 and a 
KR~-20 reliability of 0.6557. 

According to this analysis, in twenty-eight cf the items, 
the students performed better cn the pictorial format test, In 
general, about one half of the revisions produced better items, 
Still better results might have eee obtained with the revised 
test if the final testing had not been done with a rural population 
of so different a AEisun from that of the pilot study population. 

The reliability of the test was also probably impaired by 
putting the test through only one major revision instead of several 


(due to the previously explained time limits of the study). 
STATISTICAL DESIGN 


Since the two tests are obviously different, as a study of 
the formats indicates, and since it is reasonable to surmise that 
the results of applying these two tests will in turn be different, 


it is necessary to determine to what these differences can be attributed. 
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As explained earlier in this Chapter, the tests were 
specifically designed to eliminate any variation in test results 
attributable to differences in scientific subject content between 
the two test formats. Differences in results can occur because of 
differences of knowledge between individuals in the test group. 

To avoid this, all individuals in the test group were randomly 
assigned to the Pictorial or Reading Science Test. This randomization 
was accomplished by matching a pseudo-random sequence (generated on 
the 360/67 computer APL system) of the digits one (1) and two (2) 
against a list of the subjects, sorted alphabetically within their 
classes. Those individuals whose names were matched with a one (1) - 
from the pseudo-randome sequence were assigned to the Pictorial 
Science Test, Similarly, those being matched to a two (2) were 
assigned to the Reading Science eee This -random assignment of tests 
should neutralize the effects of science knowledge on the results 

of the two tests (PST and RST). 

In the actual application of the tests, some students were 
absent and it was assumed that this was also random, and would have 
no direct effect on the test results. 

The main remaining causes of variation in results between 
the tests were due to differences in the ability of students to 
interpret the Pictorial and Reading items of the two tests. These 
were in fact the variables which the author was intending to determine. 

All test subjects also took the Gates-MacGintie Reading Test. 
The students were classified into low, medium, or high reading 


ability groups depending upon whether their Gates-MacGinitie score 
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fell into the bottom, middle cr top third of the group scores, 
respectively. 

This set of data conforms to a 3X2, Two-Way Analysis of 
Variance (ANOVA) factorial statistical ree The A factor is the 
reading ability groups and the B factor is the science tests (PST 
and RST). 

A significant A effect would mean that there was an effect 
attributable to the reading abilities of the students. This was 
expected since the RST was highly biased toward anattens reading 
ability. If a significant A effect did not exist, then part of 
the original hypothesis would be invalid. That is, it would mean 
that there was no apparent reading factor in the RST. 

The B effect is the Teenie of differences in levels of 
scores due to variation between the PST and the RST. By construction, 
the variations are due to differences between interpretation of the 
pictcrial and reading formats. Any differences in the levels of 
achievement between the reading groups of the PST and of the RST 
are of minor importance. What is pane: is the difference of the 
correlations between reading ability and test scores, for each of the 
science tests (PST and the RST). 

| For instance, if there had been no significant B effect and 
there was no significant difference between the correlations of the 
test scores and reading ability, for each test, this would have been 
interpreted to mean that both tests were measuring the same things. 
That is, that there was no difference in the amount of reading ability 
reflected in the scores of both the PST and the RST. This situation 


would have resembled that shown in illustration A p. 29 ° 
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Conversely, if the B effect had been found to be significant, 
but the correlations were not significantly different, as in 
Illustration B; p..29,; it weer have indicated a wniform bias to all 
reading groups. This would have indicated that there was no signifi- 
cant value of the pictorial format over the reading format as far as 
discrimination between reading ability groups would be concerned. 

If there had been a significant B effect and also a 
significant difference between the correlations of test scores to 
reading ability (See Illustration C, p. 29.), then the important 
point would be the significance of the difference of correlations. 

It would indicate that one of the tests discriminated to a relatively 
lesser extent against the poor readers, 

If there had been no significant B effect, but there was a 
significant difference between the correlations of science test 
scores to reading ability, for both science tests, this would 
have been interpreted to mean that one form of the test favored the 
student of high reading ability. If that test had been the RST, then 
the tendency would have been to support the general hypothesis. 

See Illustration D, p. 29. 

Hence, a significant B effect would have been an unimportant 
result in this study. It was of Reel importance, however, to 
ata ish the significance of difference of the correlations 
between reading ability level and the two science tests, in order to 
support the hypothesis. 

A difference in correlations between the scores for each 


of the tests would have indicated that the effect of the PST on the 
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ILLUSTRATION I 


INTERACTION, COMBINED WITH A AND B EFFECTS 


Eitustration A Illustration B 
RST Scores 
RST Scores 
PST Scores 
PST Scores 
No Significant B Effect and Significant B Effect 
no Significant Interaction no Significant Interaction 
Illustration C Illustration D 
PST Scores 
RST Scores 
RST Scores 
PST Scores 
Significant B Effect No Significant B Effect 


Significant Interaction Significant Interaction 
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science scores was different from the effect of the RST on the 
science scores. In terms of the Analysis of Variance (ANOVA) 
model, this would have meant a significant interaction. Therefore, 
testing for a significance of interaction was a satisfactory means 
of testing for significance of the difference of correlations be- 
tween reading ability and science test scores, in this study. 

As discussed above, if a significant effect had been observed, 
and if the test which was more favorable to students of low reading 
ability was the PST, this would be interpreted to support the hypothesis, 
with one proviso. Interaction could have been caused by a 'ceiling' 
or 'bottoming' effect, 

A 'ceiling' effect would be caused by an effective maximum 
score being achieved by a significant number of students, If the 
scores of the students affected were at the high end of the graph, 
it would produce a levelling-off of the graph. Similarly, a 'bottom- 
ing' effect would be caused by an effective minimum score being 
achieved by a significant number of students, thus possibly causing 
a levelling-off of the low end of the graph. 

A 'ceiling' or 'bottoming' effect that would cause an inter- 
action could be detected by deviations from the normal distribution 
of test scores for the test in whicn the effect occured. A chi-square 
(X?) test for normal distribution was used to detect any significant 


deviations from normality. 


STATISTICAL STATEMENT OF THE HYPOTHESES 


There were three hypotheses to be tested. 
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i There is no significant interaction between the A 
effect (reading ability) and the B effect (science test applied). 

2. The distribution of test scores from the PST is normal, 

Sr The distribution of test scores from the RST is normal. 

Hypothesis one (1) will be accepted if the probability of 
obtaining an F equal to or greater than the F obtained is one percent 
(1Z) or better. Hypotheses two (2) and three (3) will be accepted 
~ if the probability of obtaining a chi-square 2) as large or larger 
than the absolute X2, given the same number of degrees of freedom, 
is five percent (5%) or greater. 

If hypothesis one (1) is rejected and hypotheses two (2) and 
three (3) are Becep tsa and if the PST is the test relatively more 
favorable to those of low reading ability, then these results will 
be interpreted to support the general hypothesis of Chapter One, 
That is, that the pictorial format does not discriminate against 
students of low reading ability, and is a more fair test of science 


achievement than the written format. 
TESTING OF HYPOTHESES 


Hypothesis one (1) states that there is no interation 
between reading ability level and test effect (pictorial or reading) 
and further, that the hypothesis would be rejected at the .01 level 
of significance. However, the ANOVA showed highly significant 
interaction, meaning that the probability of obtaining an F as large 


as that observed, under the null hypothesis, is approximately 0.002. 
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Therefore, the null hypothesis was rejected at the previously stated 
0.01 level. See Illustration Jager Sei Sioysy hele! Ulu eye Pike Foye SES tuys SYA- 

Hypothesis two (2) states that the distribution of test 
scores from the PST is normal. It was further stated that this 
hypothesis would be accepted if the probability of obtaining a chi- 
square (x2) as large or larger than the observed x2, given the same 
number of degrees of freedom, is 5% or greater. The observed X2 
was 20.402 with 19 degress of freedom. The probability of obtaining 
a X2 as great or greater than this value, with the same number of 
degrees of freedom, is 37.076%. Therefore the hypothesis is accepted. 
(Seeetllustrations4, 6p. 35.) 

Hypothesis three (3) states that the distribution of test 
scores from the RST is normal. It was further stated that this 
hypothesis would be accepted if the probability of obtaining a 
chi-square (X2) as large or larger than the observed x2, given the 
same number of degrees of freedom, is 5% or greater. The observed 
X2 was 8.595 with 17 degrees of freedom. The probability of obtaining 
a X2 as great or greater than this value, with the same number of 
degrees of freedom, is 95.210%. Therefore, the hypothesis is accepted. 


(Seemillustration 4,°).35). 


th 
— 
= 
t 


pec ai) to fevoctod wii akesdeged Dien bid. ; steers? 


€£.q 22 dekanier ert £) ost level 36,0 


mk sf at r rai ij Peczs st 
7 a s ra e7 
saat Bo gets ait + datees (S) evr nitpedsogul 
tects heteie tact) dk 37 obeierer a? Bei a0 a 72 ac70ua8 
t Sowas a 7= « A 4 * ee o 
f i fa te Puce ® oa 
: te guntin tdudows ott 2h beaqoanr od Eisics sivodsogge 
rs gerd . 


F Pos . A ; 
ane sf¢97 nact ; : Oo s/19 HEF oyqret TO. Se uc (\7) Saye. o 


fv) 
is 
‘ 
2 
ww 
eo 
° 
My 
= 
il 
a) 
uP 
Co 


(.@é-.q .@ nolsavrteeL{! #98} 

67 Yo. doOrsuarya } i! sc? eace @ CE) 4otds 2a sogys , 
setTsin acw 4). Ieetun ab TRA ons co42 egxoDe 

sit ce Fo 38%) bev jo eH! seealy “egani: go opahe 26 (4%) orepperidg Ax = 


howe + ‘ - Gli einer 2 zal Sake 20 BLSTRSA to ~adugn sage 


eutittesvo So Ybilidadosy act Leabasyl Teyerergss i! daiw 2028 eae Sy 


‘the ,sujev sida gedd 280079 To 286088 ee Sx 5 
=e ‘ a 
4) 


4 
” 
Ld 
’ 
is 
| 
i* 
hey 
« 
~ 
{ 


i 


Jeegungos-el elasioy(! of4 . stole BOGS. 2¢ 22 ,mohaes? Go: 


; 4p ie 
ofth.5 af noricisen lhe ee ) : 
i Pari 


—— . or 
oe 
i‘ 


33 


CO AL99TEZ*O 
ZO ASSSS77°0 
cO A8c7STc°O 


(LSU) Z 


(voT3OeISINT) 4Z0Z00°0 
ALITIGVEOUd 


(WOTI9PI9IUT) ¥Z0Z00°0 

(LSU Pe LSd)7S7700°0 
(OTATUTHOeW-—S9924D) 900000°0 
ALTTIGVaoud 


cO A8SS787Z°0 
CO ALSSZ97 0 
cO HES6E97*O 


(LSd)T 


ZO AZL8EST°O 
O€ETLE°9 €0 HOSLTIT°O 
OILVa J Saavndos NVaW 


ZO AZLSEST°O 
O€ETLE°O9 €0 HOSLTIT°O 
TvL677°S €0 A8E760Z°0 
669TET°ST €0 HETEN97°O 
OILVa A SauvVanOS NVA 


HONVIEVA 40 SISATVNV 


@ NOILVYLSOTIL 


€ Mod 
¢ MO 
T MOd 


NWA'TOO 
XIQLVW SNVAW TIS 


alec 70 477798S°0 as 
we €O HOOSETE °O avs 
"a°a Saavonds 40 WNS woUNos 


ALTATLIGGVY WOd LSAL 


mLGC 70 477798S°0 as 
ve €0 AOOSECE’O - VS 
ae €0 H8€76072°0 as 


G €0 4S79076°0 YS 
°a°d smavndos 40 Wns woOwUNosS 


A1IGVL AONVIGVA AO SISATVNV 


. ¥PTITAARGSI 
(ataiatios-26229) 300000.6 


(T23 bee T29)47A600,0 
(zelsoesotal)d£o£60,0 


—_— = © PPLILSACON? 
| (wolsoesasel) ashi .0 


eeolEl ar 
LAveas.3 
OLELVE.d 


OrzAd ¢ 
CEE ITE 62 


2zaAage UAC 
FD S021 (42,5 
SG Asie, 


(Tesi 


$0. Barbas 10 


6 St golas.0 


So (s8ecads wv 


30 


34 


ILLUSTRATION 3 


PST and RST mean scores for low, average, and high average 
reading ability groups. (according to the Gates-MacGinitie 
Reading Test) 


Test 
Scores 
RST 
PST 
Reading 
lity 


Low Medium High 
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ILLUSTRATION 4 


HISTOGRAM OF RAW SCORES FOR THE PICTORIAL SCIENCE TEST(PST) 
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14 
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10 zk 
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8 & kK * 
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5 wR KRARRKKK * 

4 RK RF REKKKKERER RR 

3 RK KR RERKKERRK RRR OR 
2% RARRERARRKERERERERE OF 
L & KERKERERRRARRERREREREERRERER 

Kenn ke! Comme mee Kenan Hm ere Kae moe 


1 5 LO e520 0 


INTERVAL NUMBER 
RAW DATA — SKEWNESS = -0.220 KURTOSIS = 0.132 
GOCDNESS OF FIT TO NORMAL CURVE — CHISQ = 20.402 
DEGREE OF FREEDOM = 19 PROBABILITY = 0.37076 
(CALCULATED BY POOLING EXPECTED FREQUENCIES LESS THAN 2) 


HISTOGRAM OF RAW SCORES FOR THE READING SCIENCE TEST(RST) 
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1 RRRERKRERRARKERREREREREKR ORK 


ah TS) 10 15 Z0.—) 62.5 30 
INTERVAL NUMBER 
RAW DATA - SKEWNESS = 0.140 KURTOSIS = -0.252 
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SUMMARY 


Tests of the statistical hypotheses indicate that the data 
fits the Analysis of Variance model: (i.e. normal sample distributions) 
and that the correlation of science test scores to reading ability is 
significantly higher for the Reading Science Test (RST) than for the 


Pictorial Science Test (PST). 


* é i 


ateh oti tu4$ sizothal esesdstqud dadiseisesn offs) to etuut 
(agoitiivieth sleass Lewin .s.) Isham eouniva’ to elaqionds edt @322- 
gi yikiids gutbeer oo} eonovt Jaed Someta 2o nobvelsaxo> sf? aad bas 


ody rot nAédy (725) 166T sonebee pathos em 202 tydgid yidpeoltiagke >i 


a{T2%). seaT aocutoe Introszal? 


“ 


CHAPTER V 


CONCLUSIONS AND IMPLICATIONS FOR FURTHER RESEARCH 


CONCLUSIONS 


1, The PST appears to be a reading-free measure of 
science knowledge and ability. The PST scores are significantly 
less highly related to reading ability than the RST scores. Students 
with poor reading ability were penalized by the RST. When they took 
the PST many scored nearly as well as the students of high reading 
ability. 

Ze Ceiling or bottoming effects do not appear to influence 
the results, as the scores on the PST and the RST are normally distri- 


buted. 


IMPLICATIONS FOR FURTHER RESEARCH 


The findings of this study carry strong implications for a 
re-examination of the testing techniques used with below-average 
readers in science. The reliance of the majority of the teachers on 
science tests with a reading format cannot help but create feelings of 
frustration, failure and inadequacy in those students who do have 
knowledge and understandings of science but are unable to interpret 
questions presented in a written format. These students are being 


tested in an inappropriate manner and the actual extent of their 
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knowledge remains unknown to the teacher. Therefore, the following 
implications appear to be relevant: 

ike Pictorial testing techniques, in science, should be 
developed for use with students who have a reading handicap and in 
addition should be considered for those who are retarded, for those 
who have a dual-language cross-cultural problem, and for kindergarten 
or grades 1-2 students who are unable, as yet, to read proficiently. 

2 The pictorial test developed for this study should be 
revised in order to achieve correlation with the new Alberta science 
curriculum and with aspects of enquiry found in other science programs 
like the AAAS, or the SCIS. This might necessitate the development 
of another type of test format. Suggestions in this area could include 
motion pictures (with or without sound), or any other combination of 
audio-visual equipment, or actual experimental manipulation (or observa- . 
tion) by the student. 

3. Pictorial tests like that in this study should be developed 
and used in individual, oral testing situations. From such sessions 
the teacher could gain a much better grasp of the student's under- 
standings, weaknesses and real problem areas. 

4, Further research involving the PST and RST should be 
instituted involving larger numbers of Indian students in order to 
discover any important implications of the use of pictorial items 


with groups having English as a second language. 
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SUMMARY 


This study has illustrated the importance and relevance 
of the pictorial testing technique for elementary school students 
of low reading ability. 

Highly significant interaction was found between reading 
ability level and test effect, in other words, students of low reading 
ability were able to do significantly better on the PST than on the 
RST. A ceiling effect, which could have affected the results, was 
not present. The desirability for further research with the PST in 
the areas of cross-cultural or dual-language teaching situations, 
early childhood classes, retarded children and individual testing 


and analysis situations is indicated. 
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APPENDIX A 


(Note: Correct answers are indicated 


by a circle around the item letter) 
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PICTORIaL SCL2NCE TEST | ¢ 


SECTION ONE 


Do not write in any way on the pages of this booklet. Place 
your answers on the separate answer sheet, 

In. each of the following 23 questions you will be given a \ 
problem to solve. It will involve a scientific concept. Only one. 
| of the possibilities, A, B, or © is the correct solution. On the 


answer sheet or orl Vacca A IS Dt 2s Cee Dare py oD. “Only 
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ape SS A, 3; or © should ever be marked. Do not put any marks in 
spaces Dor E. If you ah Sh to change an answer, you must erase it | 
completely. Then clearly mark the answer you prefer. 


Here are two sample questions; 
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OBYECT _OBVECT 


CAMERA 


Beside #' 135, you should have marked B like this 
Exanple 136 


wn ae ee 


SCRATCH NO SCRATCH 


Which answer did. you choose 7 « 


x 


a ‘KNOT TURN nv, PACS UNTEL xoU ARF TOLD TO DO SO 


— 7 a bal oS  -@vy @ 0 GT ree io wo Lee 


eS “perp Souter nt TOET 
: + 
. 


aso uTposs' 


sokft .aaTdood etdd to 2oanrid ois: io YAW YS nt sot gon ro 
_ doorte "SWE sdeyvsqes od? mo 2 TOWweNns eee 


mvigs ed [ftw soy cao lveeppoc anitwol{lot eld to dose al - ; 
4 vivty daemon sithdnetoe 8 e¥iewnt [fiw 41 .evioe oo mezeeee 
- ‘ : ada | . . -% 
afi J oidutoa fos 92 nd al + 0 mi A cota tlidireeog eng to 


¢ 2 » ££ @ ff A soe I[liw voy sesde Fsware 
: sb xh Brey > dhe saad ch pr | ri 
Wi. ¥ w2em od wove bluod2 O20 «a ,A espege. 


on: eastto geva ‘f 7s SuienD og neti HOt tl °.4a.190 0 292868 
ante y iets oft ttam yfueelo nadTt yledsiqmos 


TaNOiP2eup olqmee owd BS errolt i 


DOI NOde Ane aK THISe RAGE 


sad 


PAGE 


Maieinx a iis 


| Z a gs = a AY : <> ; 
EE» NN EE 


= 


he snub spr 
SPNB sey WATER 


VVATER 
4 4 
1$AHD and* SALT and 
WATER WATE 


OMEN OTe aR hey ti ISyPAG E 


SI 


“PADTAL Rob 
Wh. s WAX 
= _ #4 
FA oto 


. @ a) 
® pantry 5 
®ed We 9 F w 
MAS TAL 
0p 


<< 
~~) 


SALT | 
WATER 


FRESH 


TAKS 


. LATA Ar 


Dome OF; ala ES) OG 


: —-) mat 49 
| A B © 
3/ eat oe ge 
(EEA (EaP in EZETRD 
AaEES 2 VANS AFTER 3 TURNS FIER ee TURNS 
Wid jp of 


o aS uy pi 9 


EDA GEEZ | = | 


7 x i = ia 

as ar ae _ 
thw > Mw 
a Be ° os = \, = 


oe 
e 
aa 


aw 
ll 
> 
ee 
S 
a 


e. 
- ;> " - 
q * - 
“y _ \ ied 
Fi op ~*~ 
fo a eS 
3 (re 
tl all 
a 
a 
i) ip! J a 
- | 7 2 
= | 
| 
i i . 4 J 
} 
<4 
im 
> 
to \ J 
a — 


THIS Cue 


a asenanee OA ATLEAST OEY SMS DS RCS EIS LITE AGES 


{Bre Sey Grain 


aol 


a* 


a 


we 


> 


- —— 
¢ 


em 


Tees & FD abot 


Ln 


< f 
: j 

: Gj ey, — > ai 
; ae 


} 5? ‘\ J”, 

> oy, — hm aul — EE — — ee 
~ ? 

iu —. <a 


"DO NOT MARK THIS PAGE -. 


ECAAP 2 CT UST AIT eee cee “ 25 SRE LES LTT LPIA 


220 | Sun’ 
is ar) 


A . 
RAN 5 ; 3 


Fy 


Lily 
v 


: L550 23 
Noon “in £ 


Noon in Edmonton Moon on . ESraonton dmonfon 


Aas 


J 
Ld 
oy lee ei as eb Py © combs: 


MARK THIS 


PICTORIAL SCIENCE Test 7 53 
SECTION TWO 


Cormitee tinocah the aerdbas 15 questions in the same way 
iat did those in SECTION ONE, Place your answers on the answer 
sheet, starting with number 26, | ~_ 

In each of the following questions, the first picture will 
show pore happening or about to happen. Pictures A, B, or © 
vee show the possible results. 

Here are two sample questions, 
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Beside #137 you 
Example 138 


"Place your answer on the answer sheet, Which answer cid you choose? 
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SECTION THRES 


*’ Do. not write in any way upon the pages of this booklet. Place 


your answers on the answer sheet in the same way you did in ’ 
\ 


SEG TIONS#ONE Sand TWO? Staxrteon number LO. 


In each of the following 22 questions you will find three things 


at the top which are alike in one main way. At the bottom of the fe 


question are three other things (A, B, C ). Only one of A, B, or C 
| could be put with the group at the top and belongs with them, You 
are to discover the rule a which the top ones are grouped and 
then choose one of A, B, or C. | 
Two sample questions are on the following. page. \ 
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are all parts of plants that we eat. 
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SUMMARY OF RESPONSES TO INTERVIEW FORM 


Typical Responses Typical Responses 


4—* balloon 
goes —> 

Air goes out 
and it goes 


that way 


Section Ttem No. No. failing item of those Passing of those Failing 
I Jt 2 Wheelsvand@car¥vgo Tires go that way 
that way 
2 } Water makes it go, Lift water and 
pushes it, that throw it up 
way No reason 
5 Ai 30 is more pull Couildabesozs. 20L 
©Lr=lorceven spri- oss 
nig: 
30 heavier so 
pull down more 
4 3 Hot air causes Goo MiairProSelouds 
deops to form to make rain: 
Cold water makes 
hot water steam 
5 iL Moist air will Cold to wget mista 
drop water and shower going on - 
then be dry warm air causes 
Moist air loses evaporation to make 
water clouds? 
Cool Rairrto sclouds 
to make rain 
6 4 Arrows of belt Belts go that way: 
right way to On windmills 
make propeller 
go around 
4 2 Salt can get Only water is liquid 
through scatter Sand goes through 
but sand can’t with water 
Salt and water 
through 
8 3 More pressure Higher one slants 
at bottom less 
Top has Larcher suo 
go to get to ground 
All go out same 
All go slowly unless 
something pushes 
9 2 When air goes Aim goes up 


ALT .gOLng e400 
balloons so go that 
way 
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Ttem No. 
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ie 
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14 


13) 


16 


No. failing item 
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Typical Responses 
OF those Passing 
Closer to heat 
melt first 

Wax nearest will 
get warm 

Heat goes along 
rod from candle 


Salt makes things 
Pleat 

Salt water holds 
Situ tiggp 


Frayed ends 
No difference 


Wider pitch 
makes it go 
down faster 
Wider coils go 
faster 


With complete 
circuit nails 
pick up tacks 

A switch 
BleceeLeuty pw 
WOGKhpliasws ech. 

is down 

Will be a magnet 
amd attract tacks 


Magnet will 
abiEuact rit 
through glass 


Light can go 
from mirror 
bOgMirroT; 
Reflections go 
that Way co. sce 
bird 

Angle mirrors to 
let light go out 


ie 
Typical Responses 
of these Failing 


None 


None 


Coating off others 
Wires not frayed 
or crossed let 
electricity go 


Thinner pitch makes 
it go down faster 


Cant, see, ditrrerence 


Steel conducts so 
will attract ring 
Magnet can't pull 
through glass 
Iron carries mag- 
netism 


Bird sees itself, 
goes down and eye 
sees it 
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17 


18 


19 


20 


24 


22 


23 


24 


No. 


failing item 
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Typical Responses 
of those Passing 


2 new magnets 

2 cut ends will 
form new N & S 

old ends don't 

change 


‘2 pulleys make 


it easier. More 
pulleys you have 
the less it 
weighs. Less eff- 
Olt 


Coil & batteries 
CL pDULEOne 
work 

Complete circuit 


more magnetism 
On DOLEON. OL 
poles 

Tacks stick 
mainly at end 


Onlvyecomesto, poles 


Sun crises in Bast 


Other way is back- 


ward 

only this way 
causes night and 
day 


less direct on 
DOLCLCOMsBODOX 
More direct on 
LOD 2SOLnOVLEr 


Hammer will pull 
out best 


Fulcrum more effi- 


cient 


Beriabiby 
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Typical Responses 
Ot those Hailing 


NeSe ome Chet Ons. 
gether berore cut 
and go together 
after 

Still the ,same if 
stectic tena. t 
Belong on same side 


Pulleys show weight 
and go down 

Pulleys and force 
act together 

Both weigh same 


Tacks shouldn't 
stay in one place 


Sun's rays and heat 
go that way 


Angle on top one 
so not as warm 
Light) Arcs sbotheat 
same slant 


Better curve to get 
it Out easier 
Pulls nals cut oes. 


Darker it gets at 
noon, sun directly 
over 

Standing right under 
Sune right oViered & 
noon shows more 
shadow 
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failing item 


Typical Responses 


of those Passing 


Nail attracted 
to magnet 

Nail picked up 
only 


Magnetism will 
go into hammer 
Magnetism will 
leave 


Just water will 
evaporace 
Others will not 
evapora ve 


Grack ony 

Breaks Coke 
bottle —- so 
breaks rock 


Cucsore@bud 
nothing *wi ll 
grow 

Only one dies; 
uncut one will 
grow 


Water can't come 
in because of air 
still there 


Wire heated, 
weight 

Wire gets soft 
and goes down 
Wire expands 


Steam has to get 
out 

Hot water has to 
go somewhere 
Water expands 
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Typical Responses 
Or these esd 


Nail because it will 
Carry eacugrent 

Nail completes cir- 
Cat 

Glass will not con- 
aucteand Avoncteis 
Mot On 

Paper and glass do 
not conduct 


Water is non-con- 
ductor 
Magnetecen teat cagL 


Magnet, attracts 
head of hammer 
No effect 


Salt water comes out 
Food color comes 
with steam 


No effect 
Burne rocks don't 
break 


Will grow back 

If one is cut others 
on same branch 
won't grow 


Water will get in 
Glassawid Petal waen 
water and cork float 
INGLE 


No effect 
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Typical Responses 


Ol Lose. Passing 


Others will grow 
faster £1 will 
stay small 

Only cut one dies 


BOs lOO wr bal— 


ance there 
Movie O00" up. to 
balance 


Plantes (Lo co 
up toward sun 
Needs sunlight 
Roots go down 


Coldmand not 
around it make 
ae pop 

Heat bursts it 
Air expands in- 
Side it 


Salt mixes, sand 
SOs 2O lt menboaiws 


Water rises 
when solid 
piece put in 


Will evaporate 
1/4" will evap- 
OLrate 

All evaporate 


All mammals 


All wild ani- 
mals 


TVlibdine Vehe) eekens hes) 
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Typical Responses 
of those Failing _ 


Ai grow 


100 more than 50 so 
goes down 


Nothing will happen 


Sondawil etl oat, 

others will sink 
Mores pressure on 
water 

Water will splash 
out and be less 


Stay the same 


Need warm tempera- 
Luce 
All in N. Hemisphere 


Ald Naveed ne wa eer 
Connected with water 
Uivesin sea 


All hibernate? 
Wild animals 
Small animals 
All have fur 
Live in forest 
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failing item 
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Typical Responses 


of those Passing 


All reptiles 


All birds 

Have wings and 
use them a lot 
All have large 
feet 


wine verin 
ocean bottom 


All lay eggs 


All fly 


Form leaves 
Out. OL OGound 
ALAA NOLeLOOLS 
All vegetables 


Soles paLrttsua. 
like 

All on trees 

ie ty eircom 

plants 


Hurt people 
All grow on 
other plants 
Can eat all of 
them 

MoLalOm LUNGS 


People grow them 
ae cis 
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Typical Responses 
of those Failing 


All long 

Not common 

Can go on land 
Look alike 


All have wings 


All move slowly 
Doesn't move 


Go on water slowly 
and make homes 
there 

All walk 


All tly onegqlide 
Aid soars near 
All have wings 


All seeds but can't 
say anything about 
them 


SOLt,O© wings 


Form flowers 

All plants 

Plants. CO, Look at 
All leaves 


Don't move much 
All form bushy 
plants 

Grow in woods 
Trees 

Funny leaves 
Prickly ends 
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Section 


alg 


Item No. No. 


Typical Responses 

fariaing item 
A All water plants 
>) 4 Gov fast 
All eat other 
animals 
All have tails 
Run 
Donde 1 vyerin 
water 
16 3 All swim 
Go in water 
Allegrow ein 
water 
a) 2 Dangerous 
Outdoor animals 
All climb trees 
NCehe, (ches 
18 6 Alle carry, dis- 
eases 
Lay eggs on land 


Food for animals 
All grow on trees 
See more often 
Adsenues 


eo 3 


20 8 


PAs heaves: Oour 
legs 

All amphibians 
and reptiles 
Go on land and 
water 


21 6 


Can't tame them 
All go on feet 
Awe eBe 00h ste ids 
together 

All go on land 


22 4 


of those Passing 
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Typical Responses 
of those Failing 


All dig 
Mostly on land 


Alga live “in water 


Get vicious 


All hibernate 
All live in woods 


All seeds 


All tree-like 
All have sharp 
needles 


All don’t Jivecunder 
water 

Go on water but do 
not live there 

Move slowly 

Scales 


Have all kinds joc 
animals 


(NOTE: Occasionally it will be seen that a student has appeared 


ounaAvVe tar leasaneLrcen LOL the cOoLnrecu, reason. 


However, 


feone 


inspects “the item involved, it will be observed that the student 


chose a very close distractor. 
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answeoc, £Or the wrong reason, by guessing.) 


Ceo seceCulon Ul 75,8 tne Dalealso 
A student could also choose the correct 


ie ; 
IOP i 4! Biay? aen.-cgrail L[xorgqyt — 
pie! mtodd to © gvidtian®? sanda 36 5 
atime Tey “tnw CLA : 
wkk JIA Jan" od b 


rnin | (ie Gat weo goo Lif 


BLEMLAL 


eilas evact TLAr 
cr iff) 
rl 4’ n00 
yo7 6&Ww 
rae LiA { 
4 i 5. 
f es 
Lin BY 
Yvoonetl t 
i 5 j ] 
} it A cm 
' » , ; 


taxte ang eng 7 
gua SLs 
SA i. 4 & 3 o¢ 7 
1 i ft | i 7 
& St Dy af _ 


pevit os nob LILA two? saved LA re) is ag 


aHiJaw epet 
Sua telaw ae oo aupitdiviqgme LLA 7 
osedy syli ton eslisqgor bie 7 
Yiwole ovol bat Ane! oo oD i 
avian’ totew ' 7 


Mined omens a* 0892 


a 
4 J 


Nesiasecu,on 


SUMMARY OF REVISIONS TO INTERVIEW 


Ttems eliminated 


DOG ee 


FORM 


78 


TLems revised 


Ua’ 


b 7 at - 
’ 7 
. 
| - 2 
NEO% WATVAZTUL OT BUOTeTVEt TO YHANMOB) 
aad ] betaniatie emta.3I 
cs .s er cl hg ~af <f 
ye : é 
v4 } " i [ ‘ a, 


APPENDIX B 


(Note: Correct answers are 


Mca iCated say galas CCM cicmicall) 


A srdeaaees 


ae 


pea SOeg4%eD todo 


B) 
(t") dehietes am yo tedestbas 


80 


Do not write reeny way on the pages of this booklet. Place 
your answers on the separate answer sheet. 

In each of the following 25 questions you will be given a 
problem to solve. It will involve a scientific concept. Only one 
CMeUie DO oi Dl toles eA, 8D, or OC Ts “the correct solution. On the 


Siac teetieeteyou willtsce A ViseBesteC 3 D. peetegs— Only 


spaces D or E. If you wish to change an answer, you must erase it 
completely. Then clearly mark the answer you prefer. Start on # 1, 


Here are two sample questions; 
Example 135 


Edmonten Edmenton Edmenton 


2-8 — ~ Se  ! 


Beside # 135, you should have marked B like this _B 
Example 136 mmeotnreenet Pine — 


Which answer did you choose? 
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‘SECTION TWO 


Continue through the following 14 questions in the same way 
you did those in SECTION ONE, Place your answers on the answer 
sheet, starting with number 22, 

In each of the following questions, the first picture will 
show something happening or about to happen. Pictures A, B, or C 
will show the possible results. 


Here are two sample questions, 


Example 137 
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Place your answer on the answer sheet. Which answer did you choose? 
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PICTORIAL SCIENCE TEST 


SECTION THREES 


Do. not write in any way upon the pages of this booklet. Place 
your answers on the answer sheet in the same way you did in 
SECTIONS ONE and TWO. Start on number 36, 

In each of the following 17 questions you will find three things 
at. the top which are alike in one main way. At the bottom of the 
question are three other things (A, B, C ). Only one of A, B, or C 

could be put with the group at the top and belongs with them. You 
are to discover the rule by which the top ones are grouped and 
iietmeChOOSe. One. Ol cA uB,.0OrC.. 
Two sample questions are on the following page. 
Example 139 


B bes is the answer because the group members and the walnut 
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are all parts of plants that we eat. 


Example 140 


Which answer did you mark on your answer sheet? 
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Recents sleNgGe oo Celen N Cb. 9T E-S.T 
SECTION ONE 


DO NOT write in any way upon the pages of this booklet. Place 
your answers on the answer sheet. Start on number one. — 
You must answer every question. Work as carefully and as quickly 
as you can. 
In each of the following 2! questions, you will be given a problem 
to solve. It will involve a scientific concept. Only one of the possibilities 


A, B, or C is the correct solution. On the answer sheet you will see 


Aw 1 Bag Cans D 4 eS Only spaces A, B or C should 
ever be marked. Do not put any marks in spaces D or E. If you wish to 


change an answer you must erase it completely. 


EXAMPLE 135. Edmonton is located 
A. in southern Alberta near the Saskatchewan border. 
B. in central Alberta. 


C. in north-western Alberta. 


On the answer sheet beside #135, you should have marked B like 
thiseh aa? 


= ist 


EXAMPLE 136. When attempting to pull a large nail out of a piece of wood, 
the tool which will give you the best mechanical advantage is 
A. a hammer. 
B. a pair of pliers. 


C. a crowbar. 
Which answer did you choose? 
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This problem is about the direction of movement of car wheels. Imagine 
that a tiny car is on your desk, with the front of it facing your left 
hand. 


A. If the car moved forward, the wheels would turn in the direction of 
the hands of a clock (clockwise). 


B. If the car were to back up, the wheels would turn in a clockwise 


direction. 


C. If the car were to back up, the wheels would turn in the opposite 


direction from the hands of a clock (counter-clockwise). 


Two weights are suspended by identical metal springs. One weight is 


10 pounds and the other weight is 30 pounds. 

A. The 30-pound weight will cause its spring to stretch more than that 
of the 10-pound weight. 

B. The 10-pound weight will cause its spring to stretch more. 

C. The springs of the 10 and 30-pound weights will stretch the same 


amount. 


If a horseshoe magnet were placed in a pile of tacks and then lifted out 
carefully, the tacks would be clinging to 

A. the two ends of the magnet. 

B. every part of the magnet. 


C. the two ends and the inside edges of the magnet. 


A wire from a dry cell battery is wound around a nail several times and 
then connected to one post of a switch. A wire from the other post of the 
dry cell is attached to the other post of the switch. Some tacks are 
available near the nail. 

A. When the switch is closed, the nail will pick up tacks. 


B. When the switch is closed, the nail will not pick up tacks. 


C. When the switch is open, the nail will pick up tacks. 
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Imagine that you are looking at the side of a water wheel which has a huge 
water pipe opening above it. The water can flow over the top and down 

the right-hand side of the wheel, or it can flow down the left-hand side 
of the wheel. 

A. If the water flows over the top and down the right-hand side of the 


wheel, the wheel will turn clockwise and counter-clockwise. 


B. If the water flows back, over the left-hand side of the wheel, it will 


turn in a counterclockwise direction. 


C. If the water flows back, over the left-hand side of the wheel, it will 


turn in a clockwise direction. 


Four small pieces of wax are stuck in a row, onto a long metal rod, and 
the end of the rod is then heated. Call the piece of wax nearest the heat 


number one, and the piece farthest, number four. 
A. Wax piece number three will drop off first. 
B. Wax piece number two will drop off first. 


C. Wax piece number one will drop off first. 


This problem is about an object's ability to float. 
A. If an egg is placed in salt water, it will not float. 
B. If an egg is placed in fresh water, it will float. 


C. If an egg is placed in salt water, it will float. 


When a horseshoe magnet is cut in half 


A. the two cut ends both become south poles so that one piece has two 


north poles, and the other piece has two south poles. 


B. the two cut ends become north and south poles so that one piece has 


two north poles and the other piece has two south poles. 


C. the two cut ends become north and south poles so that each piece has 


a north and a south pole, without the original uncut poles changing. 
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This problem is about the movement of air over a mountain. Imagine a 


Mountain with masses of air moving toward it from the left-hand side. 


A. When warm dry air moves up the left-hand side of the mountain, rain 
will fall on that side and moist air will move down the other side 


of the mountain. 


B. When cool dry air moves up one side of the moutain, rain will fall, 


and moist air will move down the other side. 


C. When warm moist air moves up one side of the mountain, rain will fall, 


and dry air will move down the other side. 


Imagine a propeller attached by a rod to a pulley wheel so that both will 
turn in the same direction. This wheel is attached by a moveable belt, to 
another pulley wheel. The two pulley wheels will turn in the same direction. 
A shaft with a rope wound around it in a clockwise direction, is attached 

to the second pulley wheel. Imagine that the propeller is facing toward 


you. When the rope is pulled toward the floor, 


A. the two pulley wheels will turn in a clockwise direction, and the 


propeller will turn in a clockwise direction. 


B. the two pulley wheels will turn in a counter-clockwise direction, and 


the propeller will turn in a clockwise direction. 


C. the two pulley wheels will turn in a counter-clockwise direction, and 
the propeller will turn in a counter-clockwise direction. 


When a mixture of sand, salt and water is poured through filter paper 
A. water will collect in the dish beneath the filter paper. 
B. sand and water will collect in the dish beneath the filter paper. 


C. salt and water will collect in the dish beneath the filter paper. 


A large round metal container had three one-inch-wide holes drilled on the 
side of it, one near the bottom, one in the middle and one near the top. 
They were plugged with cork and the can was completely filled with water. 


Then the corks were pulled out at the same time. 
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A. The water sprayed out the greatest distance from the bottom hole, les 


from the middle hole and the least distance from the top hole. 


B. The water sprayed out the greatest distance from the top hole, less 


from the middle hole and the least distance from the bottom hole. 


C. The water sprayed out an equal distance from all three holes. 


Imagine the sun being near your right hand, and the earth situated near 


your left. As the earth is revolving, causing day and night, it is turning 
A. ina left to right direction. 
B. in aright to left direction. 


C. in right and left directions, alternately. 


A pulley is a simple machine and can be used for lifting heavy objects. 


A. Using two pulleys, working together, a force of 50 pounds would be 


needed to left a 50-pound weight. 


B. Using one pulley, a force of 30 pounds would be needed to lift a 
50-pound weight. 


C. Using two pulleys, working together, a force of 30 pounds would be 


needed to lift a 50-pound weight. 


This problem is about the manner in which a flashlight will give light. 


A. When the batteries are attached to each other and to the bulb, and the 
switch is closed, the bulb will light. 


B. When the batteries are attached to each other, to the case and the 


bulb, and the switch is closed, the bulb will not light. 


C. When the batteries are attached to each other, to the case and the 


bulb, and the switch is closed the bulb will light. 


Two wood screws of equal length and width are about to be screwed into a 
piece of wood. Screw number one has a wide pitch and screw number two has 


a narrow pitch. After they have both been turned around three times, 
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A. Screw number two will be deeper into the wood. 
B. Screw number one will be deeper into the wood. 


C. The screws will both be equally as far into the wood. 


One wire from a dry cell is connected to a socket with a light bulb and 


then to one end of a 


A. piece of paper. When the other wire from the dry cell is connected to 


the other end of the paper, the bulb will light. 


B. nail. When the other wire from the dry cell is connected to the other 


end of the nail, the bulb will not light. 


C. piece of glass. When the other wire from the dry cell is connected 


to the other end of the glass, the bulb will not light. 


Water will condense into droplets on the outside of a glass container when 
A. a glass of cold water is placed in a hot room. 
B. a glass of hot water is placed in a hot room. 


C. a glass of hot water is placed in a cold roon. 


Two boxes of equal size and depth were filled with sand and placed in the 
sun. A thermometer was placed on each box of sand and the bulb of each 
was pushed into the sand. Box number one was left flat on the ground. 
Box number two was propped up at a 45° angle. They were left in the sun 


for a few hours. When the temperature of each thermometer was checked, 


A. the temperature in box number one was 80°F and in box number two it 


was 50°F. 


B. the temperature in box number one was 80°F and in box number two it 


was 80°F. 


C. the temperature in box number one was 50°F and in box number two it 


was 80°F. 
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This problem is about the strength of a strong magnet. When the ends of’ 


a strong horseshoe magnet.are placed against one side of a plate of 


A. glass, and an iron ring is hung a few inches away from the other side 


of the glass, the magnet can attract the ring through the glass. 


B. glass, and an iron ring is hung a few inches from the other side of 
the glass, the magnet will not be able to attract the ring through 
the glass. 


C. iron, and an iron ring is hung a few inches away from the other side 
of the iron plate, the magnet will be able to attract the iron ring 


through the plate. 


This problem is about the flow of an electric current. A dry cell battery 


has been connected to a socket with a light bulb in it. 


A. If the two wires are frayed so. that the metal wire is exposed, and 


the two exposed metal parts touch each other, the light will go on. 


B. If the two wires are frayed, but the exposed metal parts do not 


touch each other, the light’ will go on. 


C. If the two wires touch each other but are not frayed, the light will 


not go on. 
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SECTION TWO 


Continue through these 1 4questions in the same way you did those in 


Section one. Place your answers on the answer sheet, starting with number 22, 


(a3) A glass container, filled with water, has a rubber ball, a nail anda 
R& piece of wood lying on the bottom of it. When a magnet is lowered into 


the container of water, it will be able to attract 
A. the nail and the piece of wood. 
B. none of the objects. 


C. the nail. 


2s If you pound a magnet several times with a hammer, it 
«3 

A. Will be able to pick up tacks. 

B. will not be able to pick up iron filings. 


C. will be able to pick up iron filings. 


(3) If a test tube three-quarters full of water is solidly corked, and then 
k*? the bottom is heated until the water boils very rapidly, the cork will 


A. pop out of the test tube. 
B. be sucked deeper into the test tube. 


C. remain in the same position. 


(4) Three very young plants are growing in a clay pot. They are about one 
inch above the soil. The top of one of the plants is cut off with a pair 


of scissors. 
A. All three plants will continue to grow normally. 
B. two of the plants will grow normally but the cut plant will die. 


C. The cut plant will grow normally but the two uncut plants will die. 
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If small amounts of sand, oil and salt are poured into hot water. 


A. the sand will sink to the bottom, but the oil and salt will float on 
the top. 


B. the oil and salt will sink to the bottom but the sand will float 
on the top. 


C. the sand will sink to the bottom, the salt will dissolve, and the oil 
will float on the top. 


If a small brick is placed in one inch of water, so that it is covered, 


the water level will 
A. rise to 1 1/2 inches. 
B. lower to less than one inch. 


C. remain the same. 


If one-quarter inch of water is boiled for two hours, the water 


A. will evaporate completely. 
B. level will remain the same. 


C. will increase to almost one-half inch of water. 


When a solid piece of rock is heated to a very high temperature and then 


plunged into cold water, it will 
A. remain unchanged in any way. 
B. crumble into a pile of dust and small rock pieces. 


C. develop cracks all over. 


Two children would like to play together on a teeter totter. One child 
weighs 50 pounds and the other weighs 100 pounds. 
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A. When both children sit, one at each end of the board, the small child's 
end will rest on the ground. The larger child will be held up in the air. 


B. When the small child is sitting at the very end of the board and the 
larger child is sitting halfway along his half of the board, the larger 


child's end of the board will be resting on the ground. 


C. When the small child sits at the very end of the board, and the larger 
child sits halfway along his half of the board, the board will balance. 


A container filled with water has a cork floating on top of the water. An 
empty glass is inverted over the cork and is then pushed down until it 


touches the bottom of the large container. As a result 


A. the cork will rest on the bottom of the container and the glass over 


it will be filled with air. 


B. the glass will fill completely with water and the cork will be at the 
top of the water, within the glass. 


C. the glass will be filled with water and the cork will rest on the 


bottom of the container. 


A wire is strung fairly tightly between two posts. A metal weight is hung 
from the wire by a string. According to a ruler placed next to the weight 
the bottom of the weight is three inches above the table top. Now the 


metal wire is heated by a strong flame. As a result. 
A. the weight will remain three inches above the table. 
B. the weight will move down to about two inches above the table. 


C. the weight will move up to about three and one-half inches above the 
table. 


Food coloring, salt and water are mixed together and then boiled in a 
closed kettle. The kettle has only one opening. A tube from this opening 
leads to a container which is sitting in a pan of ice water. Droplets of 


liquid will be collected in the container. The liquid collected will contain 


Liv betoe 


om mes bos 
st odus A 


— wad to ung’ 


potion | 


1a inte 
rr Sitiat i 
~~ _ - : 


a 


4 


inmet Lilw tdgtew od 


ro 


eit 666A 
, > 
f bj | 
iz = 
a ly oe 
} 770¢ 


ya wh -oxtw A AEL) 


eviw od? wot 


"0 moz tod od? 


» ILbe 7 ay od? 


a : 


_ 


dz? Juods of gu dba Liiw sfaie nt 


of ee ws 
© Cc 
HISyAoOr 


-paioege ode 
; . 


La 
39) 8) f' 


a7 it 
4 


ae 


A > ists 


«, 


- 


sotdat 


le sis —— bas. 7108-2 ~ 


lao 2 


eo 


7 
one 


a 


ods 


ot 


a 


7" 


A =Ss, 


2s 


(11-4 }13 


DUMNS UG et eueheCobemAIN Y FIM*A.ReK S 9 ON THIS PAGE 


A. food coloring, salt, and water. 
B. water. 


C. salt and water. 


13.A bean seed sprouted so that it had a short root and two small green leaves 


(34) 


14. 


(35) 


DO 


‘ 


attached. It had been placed root-end up on some moist cotton, in a closed 
box. Let's say that it is pointing toward the top of the box. The front 
of the box was covered with plate glass so that the plant was easily seen. 
The box was then placed upright and left for two weeks. After two weeks 


the seedling was observed and 
A. was found to be in the same position it was two weeks ago. 


B. the root had turned around and was pointing toward the bottom of the 
box, while the leaves had turned around and were growing in the direction 


of the top of the box. 


C. the root and the leaves were pointing toward the sides of the box, rather 


than the top or bottom. 


When a balloon is blown up very full, outside in the wintertime, and then 


taken into a very warm room, 
A. it will shrivel. 
B. it will explode. 


C. it will remain unchanged. 
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SECTION THREE 


Do not write in any way upon the pages of this booklet. Place your 
answers on the answer sheet the same way you did in Sections one and two. 


Start on number 36. 


In each of the following 17 questions you will find three things at 
the top which are alike in one main way. At the bottom of each question are 
three other things, A, B, or C. Only one of A, B, or C could be put with the 
group above and belongs with them. You are to discover the rule by which the 
top ones are grouped and then choose one of A, B, or C, and place your answer 


on the answer sheet. 


Example 139. Coconut, potato, pear 


A. cotton plant B. walnut C. oak leaves 


B. is the answer because the group members and the walnut are all 


parts of plants, that we eat. 
You should mark B like this By 2 


on your answer sheet beside 139 


Example 140. Dog, cat, horse 


A. guinea pig, B. penquin C. beaver 


Which answer did you mark on your answer sheet? 
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ostrich, eagle, penguin 


A. seal 
B. bat 
C. goose 


bullrushes, kelp, water lily 


A. cactus 
B. cotton plant 
C. pond fern 


dinosaur, alligator, snake 


A. turtle 
B. frog 


C. salamander 


acorn, evergreen seed cone, 


walnut 


A. coconut 
B. clemantis seeds 


C. cocklebur 


racoon, flying squirrel, lynx 


A. dog 
B. sparrow 


C. porcupine 


fish, whale, alligator 
A. lobster 
B. seal 


C. starfish 
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rabbit, porcupine, squirrel 


A cat 


B. horse 


C. polar bear 


bate. dor, .cat 
A. beaver 
B. gopher 


C. weasel 


duckbill platypus, pelican, turtle 


A. beaver, 
B. penguin 
C. whale 


bat, eagle, sparrow 


A. moth 
B. frog 
C. flying squirrel 


bat, bison, seal 


A. penguin 
B. whale 
Com auck 


penguin, turtle, dog 


A. crab 
Beare 
C. duckbill platypus 
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(13,) pine tree, dandelion, grass 
4S 


A. corn 
B. shrub 


C. sweet pea 


(14) frog, turtle, alligator 


de A. salamander 
B. fish 
C. lobster 


(15, corn, lettuce, tomato 


ZO 
A. peas 


B. carrot 


C. beet 


(16.) Maple seed, clemantis seeds, milkweed seeds 
ai/ | 


A. cocklebur seed 


B. devil's-claw seed 


C. thistle seed 


uke squirrel, black bear, bat 
5k 


A. beaver 
B. mouse 


C. muskrat 


SO 


f/f you have near! early YY Cu may check NPE: 


Wwotk. 
Be Sure Sewer CRY answers Nv OU have changed 


Cie completely erased oA) the Ons LO 6 sheet. 


ecatg , of leben ott oni 


i 


amo A 
cu titz 7:3 


69q Tova 2 


soilia ,elitw? .7om 


5 ete LAS | 


yorPAIGoL J 
4 ni} 
« osm? Buy i Too 
S 
£33 
IFT io m : 
- 
334 J 
, 
sbooe alsnemda ,fova aiqee 
S49¢ sudelisos .A 


bose wato-al lived 4 


bees olteids .d 


reveod «A 
: ovlOR : 4 
tovtede 3 


a 
‘ i 


4 


tsd ,waed Anmid | feriyps. . 


A 7 


Cary: : 
; \¢ 
a - 7 
- o- 
(tz) 
K2 
> 


Li? 
x 
= 
~ 
wo 
* 
s 
N 
mH 
By 


Bove Syl 


70° 96° 0° G 
: : TOM 97° ere rT 
6€P SEZ ie aR ae Hs aa 
i 
: : CSE vo" VE" x T Y 
Z6P 80S oo ae erly aaad , 2 
fav) 
pS) 
3 
; ; O€* ae 87° a Y 
O8T VTS apn re oe aad . 
S 
ae : Ore 6T° Ws T a 
870°0 SEL ek re po wed se 
Re 
ue) 
a 
. : 0°0 Cee Sie T 
boca TOs: o ae a Fem eed x 
P , 6T* OT Li T 
68e° d 008° 4 on ae Bee td : 
6e° €7° mre (T) MoT 
ESE*0. 2 9LP°-¥U Soe OG*x Eales (H) USTH (4) H5butpeey 
61° 6T" Z9° (I) Mot 
OKA). Gi Lov’ d 70° 6L* x Libs (H) USTH (d) TeTz070Ta T 
UOTIEUTUTIOSTG weIl AZTNOTFFTA © a W dnoz5 “ou wel 
ERO tAOS ope cesta) WoT uot 3do 


(zZ wzOq) UOTFEUTWTAOSTP WezT pue AATNOTFFTP weyr ‘sesuodsez so Azewuns 


SISATWNY WALT 


i aréviava Marr- 
7 i 


4 


~ es 
<a 7 Sel . ; ect 


118 


BOT. 


GE 


LOC 


es 


T7C° 


[age 


Sy 


GEV 


Coe 


Goes 


OLoe 


UOTLOUTUTIOSTq wea Ty 
(*[TerzzTOD TetzSestq) 


OE* (oi Sye fi 


Y 
BEC T9° 90° Coon H 
; yl’ gcc gr: T 
009 30° 0° 88 x ay 
; cP 6c° Le T 
987 Pla eT: Te fee 
gr" 6z° 6T° q 
LT9 ia - Bee are 
; Ge Ge: 60° T 
BE9 Sor IT: 90° y of 
; 6z° ger 6T° T 
Ese fe es eT’ 7 
: Zz" Wen LS° T 
aus €8 x 90° IT’ q © 
: PL° gcc gr" 1 
oy Oe 70° it: y © 
; OL: 70° 9z° T 
Téé aor 0°0 90° y © 
: Sr: gcc bl’ T 
BOL ey er: LT° 7S 
: ZS° qe T° T 
oe ZZ" BL ox 0°0 q Y 
KeGpareneaa es oy gq WY anoiry 
WIT uot3do 


OT 
6 
o-~ 
o 
3 
sh 
Say 
140] 
i} 
3) 
Q 
8 
O 
3) 
n 
1o)) 
v 
isu) 
oO 
ed 
4S) 
eS 
oo 
ED 
4 
9 
S 
"ON WORT 


y 

7 

3 
"232 
"@a3 


\ 
Oy a | Lv #) re a he) 
@ be | a oe © tay 
o/ % ee / m7 ah > 
* . ‘ « 
a4 et Oo « oO i 
; “ : Ao wo 
. ‘ t * ¢ . 
+ + ia’ # » a 
1 ov Bo 2 “7 : yr me vi Go ed 
— ~ CC ‘ m1 y) ¢ vy } fw f “wy 2 > © 
s ‘ é é S * ° ‘ | é e e 
; n< “7+ Ph fa 2 Om st OF «4 
"7 —* GO oon a pre fw c> © ps f= r= Ps 
. ® ‘ « ‘ *® + é ° ‘ ° ’ 
® A 
i tof ee 
; j i i 
. -_ ahs 2 , 
‘ > i -~! 
; ra - eee 
mth te a fo feet on woe bet be ea Te 
* 3 @ 


-. | Sat 4 

a uO “wo = 2.  @ ome 
i | S hae > 

a 


19 
o 
~ 
2) 
r4 
on) 
rd 
4 


cvS 8S ec° CO° x 0° e d oT 
A :. 60 OL Coe ol 
OEE coc Cox 0s° Th u u 
: A Loe ole Le ry] 
RA GL9 Cote 80° 80° W d ST 
A Coe CO Cee ‘yt 
IZ 007 See ieee ae ae ea 
. 
o 
5 A vale oie ove Al = 
9S ZUP aan are oe oa ae 
pe) 
13) 
cee Zaee eit 1 : 
e e 4 
Gee eve LT? cee 0S*x 7" u 8 
Léa) 
yt" Git for qT o 
oo oe 0° it EB" x aes oes 
As 
e 
Oe co" Git a ie 
° ° a 
LEG Sov It° cee 0S x H u os 
: <3 bon Oils Vice PSE! 
OCC ’ Goc O° 80° On x H d oe 
: A Cre Sy Oe 8 
900 Woe Coo 90° 9° HW a 
6 6 coe Oar freee RY 
Hea at ai oe 97° a ¢ It 
UOTIEUTUTIOSTG wejzT Apo cp 5 gd W anor “ON Weal 


("oraco’ TLOrSST_) Wet T uot3do 


aa 


& 


Ae 


| 


: . . i VL. eg.* 
i 


bs ( 
bi< el, Ya. I 
x Ci a 22 ,.* 8 
: at — ac. ca. el. 12% 
so ev ,.* EL ede Ha z 
os he SO Bi, BE es. z** 
ae oe .* E [fz | 
. PLL « yw o a © er. Z A 
Sis. 2t% eel We . q. 
VAS. = ‘J a a 
~—! cs > os ’ BR _ 
~. Seé. a Fi sf. 4 q i 


120 


BGT 


Coce 


£90" 


GEG” 


96L” 


EGS 2 


Gov 


667° 


L0G. 


UOTICUTWEAZOSTC Wet 
(*TerzzOD Tetzestq) 


S64" 


Gina 


Caer 


SUCe 


eos 


ALTNOTIFTA 


wo Tl 


OE- 
oor 


OZ 
, 
:e] 
o 
o 
meGaee 
cd 
cu) 
ak 
f4 
te 
{e) 
{@) 
149) 
(eB) 
i 
icv} 
t) 
“4 
= 
Sl sa 
x 
fai 
OT 
"ON WOAT 


See. 


ee. 


om we! Be eee am 7 oa 


om tl 


a= He 


7 


i 


¢ 


Ln 
a 


nN DLE cvs sa x 0° 70° y 9z 
oc° Ge" oc° 1 
ELT Lov ae con a oes 
: , 6Z° ZS° eae q 
850 Rae 30° fOr x Gz° nS SZ 
; 9z° LT’ LS° 7 
ZLS OL8 ce i oe Tee 
f . 0° or 06° rT 5 
Ov ode 0° 0° OG Lx ee vz oS 
5 
7) 
tie ; Ge" ep Zz" qT 0 
ZS0°0 00F tee Bee oe iss : 
oO 
ep: 6T° ge: qT z 
ere Os gc: Soe GZ° ae ez 2 
O 
ort 
2 
: : Ge: gr" Lt: 1 c 
ae ae alee Sz" 0°0 aq 3 
: : zS° 6z° 6T° 7 
BO BSL 88" x 70° 30° cue ZZ 
: ep: 60° gy" 1 
9% PTE sd pes oes aS 
: zS° S0° gc° 7 
tT mtey eT° Fy 70° a Iz 
UOUTeUTUTAOSTO Wott APPOOTIITTA > d Ww anolry “ON Woal 


@°ferz105 PeTrSostd) Woy uUOrACO 


: 


bh.» ba. 
ok BLE. 6, eG. gh. 4 
~~ : . 
, S3.* KO, 80. Ps 
06 oF. Sz. 8s, ef, I 
ct. 2. 5.0 # 
ee aici ec. ge. ri. a 

pI 
SE ar,* 2%, 8 
ees. ges. 7 ef, &e. I 
oa, pe + rr. H 
S20.0- BCP. 2. a? Sg 1 
= D. 0 oo.r* 8 
Soe. see. 4 of oe. s 
a 0. a. >.i°? ii 
eve. ave. = la — : 
: cd. * es. I 
aa 

920. Bz ¥ % 4 ' 
- : rr 2. e. i 
Va iat ic . s 


el 
[* 

“) 
oi 
> 
ot 

4 

Y~ 

* © 
el 


N 
~ Bey ie 90° Bz" 19° H 
, : Gin ies OTs rT 
68S ens Be es rae re as 
: : Oar LSer cole Ty 
6€S SOS 68x 90° 0° iu Pail 
; : ces (ios an oT 
VS? LOG CO x 80° 80° HW d O¢ 
; - C7 lace Ore al x 
MEG 6¢c9 Zh 90° 27° uy u 
a 
(50) 
é : UGe Che Cae oa w 
ce ue ate 70° ope ap 620s 
2 
1@) 
1S) 
o¢° Pe ce qT 3 
G6? ee 0° 0° O-Tx © u g 
oO 
° : Com Soa 67° cy as 
0¢s euS eT" 70° oOo cs ez 
i 
; A O° Cce ove ay 
6L7 CSL 0° 90° tee e Pal 
: : 6.Ce Ole LS” oa 
ve Cen 80° 0° Zone a LZ 
: : T9° TOe Gee af 
oo Foe 68" x 0° T° to 92 
UOTIEUTWTAOSTG Wel acne | Sl g W anoa5 “ON WoT 


(*TezI0D Tetzestgq) We yt UOmaCO 


- fi, Le) * fo te a 4 ry 
& & es Ce be & 
re fv fv - ra) e . fn 
. 4 . . * *. ‘ 
“7 re “| wf a “4 
: ~; ¥") (yu ~ rm 
, ( iw 7 a fu “] fu 
° * . * « 
cw A co my en mn rm eo . Orem 
bw awe me e-7 Wa oo Re 
« . * *. ‘ * . 
a ¥ * * 

(2 berm ~y We, Aqd se “4 oe 
2x “arm wo uo - © We © - ms or “a © 
. - ® . * . . ‘ s i: e s « e 
ae DY fr i> 93 ov Ah Ae > Th’ 
y oO eo ho wey te a 1 & 

* - * 7 ‘ . . * ’ , * * 

” ry * * 


pe om ws ke em bie tem fate + or pyle © cet. 
re) | ss) Ce 


6S?° 


125 


be: * 


Lex: 


OC ee 


Diets 


Voce 


rsc* 


Cale 


GEG 


ON 


oie 


UOTRIeSUTWTAOSTC Worl 


(*TeArTOD Tetzsstaq) 


ae 00°Tx 0° 0° q 4 
: ple ate: eT T 
T8L See ae 0° ag 
: Keo PZ" mee qT 
LT9 a. § oe 0° ee 
; we O¢° Gee T 
€7G 90° Clee CC H e 
: gae Sr" pee T 
ou 70° Boss eas a 
; Gime gas ae T 
aay 6E° OS" Ta a 
; Gi aoe er T 
= ema hore rae fl 
: aye er" o¢* T 
mG fates OS" se uO 
: eee me ep T 
Ge 80° 7S" ge" woe 
; Bee BES 9z° T 
Us ites myo Pie’ ay 
pr° z9° PI’ T 
SSL a open LT ay ¢ 
(EQqienecey yal al a “3 anoa5 

wert uot3do 


RS 
9€ 
Ss 
Ge. 18 
G 
148} 
ct} 
1S) 
eB) 
sy 
ei 
oO 
1S) 
és) 
To o 
ou] 
iS) 
A 
™ 
G 
ed 
K 
as 
Ze 
“ON Weal 


124 
9) 
st 
N 
N 
° 
* 
4 


ASE 0 = Con ce Tl x 9¢° W ua 
ahi L9° ae aos T 
Boe) oa eS 80° x oe H - CD 
: A 6€° IG” ce 'T 
OVS EO? T° CO° x 90° 7 u 
- . SG see Coe At 
O56 80S 0° 19° ~ cee uy d IF 
& 
: : 87° 9z° ee T 9 
SOE EGO CO° x 90° It: W a 
is} 
5 4 Coe oC Vs af a 
spoke pe ae.) B0p 80° Hy oS or 3 
O 
1) 
“ 5 ole Gay oF A a 
800 veg 0° 0S° 0S* x W ua S 
2 
; A‘ OLS Tes Loe as aS, 
LOE 808 Ae a aay = a Pie 
*K 
A - ES Ce aie eh 
G8z 87 9¢° 90° 6S ox iW ua 
3 “ CS) it ee ai 
vo me ge 80° 1S" uy ge 
A : EST Os, ae a 
CoP COL PGi ise 0° 90° H ua Le 
UOTICUTWTAIOSTG Woat ).GGhareneasatatal S) ‘a Ww dnoiz5 “ON Weal 


(*[TerA0D TetTzresta) we3T uwot3do 


ita) 
Be ; ; 0° ee" eE° 1 
N SSz LTS ee ae Be Ht “ 
9z° gr" 9z° 1 
STE 98F ae ee ae ae! 
gc" gcc pz" 1 
LZE c£9 a a, oe om: 
; : ZS° ZZ" 9z° rq 
ZOE CEE ae fan AS ee = 
re 
: cp: 1a ton 1 
€80 L9¢ gc° cosy 6Z° i op 8 
(30) 
4 
L° 70° 9z° 1 3 
. 0 a 
ZOE S6Z ae ae cen a : 
0) 
cP: SO° zS° 1 2 
oT cos Gz° 0° os gq © cp 4 
a 
™ 
q 
: ; LT" ZS° oc° rT < 
SLZ 199 a in oa ‘ 
ge° 6z° ee 1 
Z6T 8c ae. are ai ond s 
; ; 6c" ep LT° 1 
SOZ ZGE ere As Re rae 
: 6z° ey: 6z° T 
Bez 007 Bo Pe ae. fd ee 
UOTJEUTUTAOSTG WodT AyTNotsi1ta re) a W dnoz5 “ON WedT 


CM OLLO0 LPtTAoS la) WoaT UOT 


b 
5 
f ")- ae p 
' é 5 wed “ 
4 . : : 
| s 
) 
: 
rev) 
* 
ry ’ } mo ‘ oO ¥ 
7 7 aw Me 1 
® . - : * ae 
* 3 
i 
y 
"e n= - - i 
c ' f ) ABS (ots 
* ‘ 
t 
, . 
f a « J at © a4 ‘ > 
- 2) f qr) Co ov ar i 
* : : 
‘ 
ha 
— 
— 


- 


« 
|, 
4 & Pa? * be fh mw a mo bi’. 
a oe 
an . a a 
_ a 0 : ma 7 
pent 


126 


A : Gc OCs Oc nae 
eG Le BEe vee IT° uy ua 
; : he Uce Ge a 
Le eae em £0 uy em cn zs 
A Coe evs GEe° T 4 
w 
: ms 87° BE ihe a re 
aus we ig Ga 70° a cme 
. 
e) 
vu 
: : ay 6c. he” el i) 
6c? SEV [T° 90° ae W u @ 
13] 
ie) 
; : Ge 61° ZS° T = 
tates ener 80° 80° ES" x mS 0s 4 
% 
: : es ONS OSs ih 
[Eas So” LT* 90° Oh x y ua 
: A 6c * © eae Com i 
oe ao on 80° Gye a 6h 
: ° Cm G9 cue a 
Ost S69 90° 68° x 90° u u oF 
UOTICUTWTAOSTC weqt oy utiocese at Cl 5 dq W dnoir5 “ON Wed 


(pe mtOO  Pelttios tg) worl uot3do 


bf 


im mm, 


be DR 


te 


SUMMARY OF REVISIONS MADE ON FORM 2 


Deletions Common 


HO BO 


Revisions 


Revisions Common 
to Both P & R 


6, 
ey, 
SOF 
A3; 


Ye Gh 


Gr. 
34, 
44, 


ror 
AG) 
46, 


12 341.4 


2a 
eis) 
51 


v 
29, 
AL 


_ 
Mis | 
ara occ8 


S MOT ViC SQaM eWworervan "“7O 


} 
> 


‘acm peries &iaviak fe 3 
ra J q L314 a ov enolelven 
, 


‘Bd 56 »es St m2 


SUMMARY OF ARITHMETIC MEANS OF FORM 2 


School Class Puctvocial Reading 
A af 28.4 aks, Uf 
2 Pele, ik 24.4 
B a ry aha) PIDs) 
(high aver- 
age class) 
2 237.6 PMNs) 
(average 
class) 
3 2150 Tah, 


(low aver- 
age class) 


Very low average readers from 


eLasses Re Tf Lh Obey 3) 
e 1 274 PRG | 
2 PATE os) 25a 
3 Dees 7 222 
4 ZA ay 7 AR 


Overall Test Means 26.9 OLE sis} 


& MAQY “O ewAgt OTPMMEPTAA AO 


bss feizogs gn 
v.65 b. 83 
r+ £.86 
t \ &. ss 
c 0.4 

£% G.1\4 


a eee S| 


A 
7 


Pi 
-“SVK amped) 
(eeslIo spe 
$ 
opaxrevea) 
(ereis 
t 
~“yeve wol) 
feunio ops 


» Po wt : 
moat @asbsex spszeve wolf beech a 
£ 7) 


TRAN 


_ 


ig 


ore: 
oe ry 


’ 
7 


INEM EN NUDED 1G 


(Note: Correct answers are 


indicated by -anfasiterilskia(e|)) 


> XTGMaATSA 


21& Bisweans soox70D saga) 


(i*).aAelvotes oe yd besaotial 


130 


Pie Ona SOLENCE PEST 


SECTION ONE 


Do not write in any way on the pages of this booklet. Place 
your answers on the separate answer sheet. 

In. each of the following 14 questions you will be ven a 
problem to solve. It will involve a scientific: concept. Only one 
CPeciompOe Di lit roe ih, or © is the correct solution. On the 
erewer cuecet oy wilMecce Avyd B 2 ONSB DoE 5 Only 
Spaces A, B, Jorte@echould se eae Ae not put any marks in 

paces D or HE, Me Syou wish to change) ar answer, you must erase it 
completely, Then clearly mark the answer you prefer. Start on # 1, 
Here are two Sample questions; 
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Continue through the following 13 questions in the same way 


you did those in SECTION ONE. Place your answers on the answer 


sheet, starting with number 20, 


inveach of the following questions, the first picture will 


show something happening or about to happen. Pictures A, B, or © 


will show the possible results. 
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SECTION THREE 
Do not write in any way upon the pages of this booklet. Place 


your answers on the answer sheet in the same way you did in 


SECTIONS ONE and TWO. Start on number 33, 
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In each of the following 15 auestions you will find three things 


at the top which are alike in one main way. At the bottom of the. 
ese onpore tiree ovber(things; (A; B, C ). Onky fone of "A, BZ or C 
could be put with the group at the top and belongs with them, You 
are to discover the rule by which the top ones are grouped and 
eien™=cnocscwone= Ole, By-or Gs 
Two sample questions are on the following page. 
Example 139 


2 is the answer because the group members and the walnut 


are all parts of plants that we eat. 


Example 140 


Which answer did you mark on your answer sheet? 


DO NOP ALURNS@ THE -GAMPLE PAGE UNTIL YOU, ARE* TOLD TO DO 30 


“ 7 7 


ir ot ge: aa 
ae - 


+ 


ae 
a i oie (son O18 


on! 19 €3 9020s 


; ' bee 27) 2a RE 


rs Aol god enrages 


7» 
rl ‘to o05/f sae AGr eet 
-s , '' djiw Ine ed Bineaes 
oy 
7 i* ssvyoonlh oo eam 
: : 


ur ro i= sols ad 


natineup ofqmaa ome 


-_ 


f ? - = 
‘ = . ek 
e "ee 
en lanig 210 Bs i sein 
a _ 
7 
* 


04 7 icn ‘ 


vo xoicm oy BIS “ovuna Wobdy 


- 


7 cs _ 
be OC OF (IOT REA s/DOE at Su ae SIDMAS BF 
7 - a 


“4 


NWOT PMRARK 


= TR tS Oe es EY BRR REIT Ts ADOT UN eB MOE NFL jF ROEEE RON 


DO WOT TURN THIS PAGE UNTIL YOU ARE. TOLD TO DO SO 


SNe Nae NS Tye nee Gian 
ADIN EN Xoo NE PLACE NO NMARKS 
| 7 ON THIS PAGE 
3 143 


EG TLE BRA LAS USI OLED SET IE EIR 
a 

r) 

& 


i sine 


ae ice Pere ae 
ust 
; — 
fe fs é 
a en Ee — SS 
-_—+ “| / - o 
yer Sac a a wa 


a aaa a OEE RITE A TORT A PBB ES OE TT MOT RETS I BE GLE EIT 


A ema 


ims 
& 


ANY MARKS OM THIS PAGE 
144 


ee 
Fan 


— 


a 


ae 
ae 
ae 
SP 


‘ ae 
sang 
te = 


I A eS a tres pig CSE E ay AEA Me A” VET PRR STOUT SE AOUAD ISLE! 


u 


PLACE NO MRK ON. THIS PHGE yas 


ee an”, 9s 1 ee er eee 


= SEI aA RIO INTE IA NIT ESS ERTS ESET LOSE SLES IOS ES EI A anes ees: 
PRS SS PREPS RID SEE NTI ODA RTD SER NEEE See SES RTI AREY UR TRL aD Wee: 


DOPE TSE STONE NOTE 5A IS ES AOE BE ORS A 


SEE PR IESG Ss MS ee Teese aT) Ve TES aes awe ; ae z 


sn 


Sd Ga aa % 


Q ? 
y € 2 3 
3 


. : . 

— a PDR MT OTT § 
FIT BOE Sate DoT NTS ASIA TES FRSA OD SLT 
PILES AIT EE tescnaay! a pee 


MAT Zone RSET NPE ORNS 


ee vere Ge BY" PPHRKS “ON” THs PAS 


TDA LS a IS TS ET Le TS A DR RES ee 2 


SES ELIS, See SL eS EE 


mh Pec AG GRU IRE ASO STE LSD EAI RS TIE ALATEST EAL PI EL NLS ATM 


Mf st 
a a, ; : 


THLS PAGEL 


PLACE NO MARKS ON 


al 


x : 

é 
at i 
my ef “OS ( 

bo t a” 4 oat @ af 

Cw AR ST 2 eh ~~ 

f # Kd bier Y 

{ q * % ¢ 

yy Sz ¥ 


pra ® q 
Saat Oy i \ 
aw ° 


~~! 
“eens? 


SOS TE LST I RS OE ETRE AE OES Oy ER TO TRESS SP? LIS 
os ~S 
ls 


BS "i PRESSE SF TS A TONE 


eR A IR ED SE PU 
yg EITC IEEE 
< 


54 
SS 


if 


DOr eer 


PLACE SAN! MARKS 


SSE FSET SU 


SASS NEE ESAS SADT SEIS Sh WINS API ESR 


EL ITLL TRL DIN BES SOC EIT TREE 


ae 


A 
~S 


Peldath fds 


IRSA STAN IIE LRN BOIS IETS EOS TTI PLA TE pS ES IP TE RE RIE IO STEP 
SO SSSI NEEL TET ETN SLE DE I EEE OL ETI EB BELT SEEPS SETS LEG OETA GEES LE LL WE BGI ERE ER ES SRS SEER CESS RE PE SSIS 


ay § 
heh C 
¥ (| 
at Te 
y xy 
“S jee 
“ty = eae 7 a 
“Sra, hed SP” 
ee hm, Wl os 
CR wets . CLeison~ 
og 5 ame 2 “lp pa 
ng ©, 
fring fy 
> od j 
| 


“ 
2 BG entree 
Bee OE ee Pe ee eee — 


(od Ei Ca ae Loe) LV Ole fd FETS IN (ea em) FSIOVL 


My 
BEF ORRIN ATE I Se oh eee neath SAYER EIS & 


+ 
SOLE NaS, BIT EES LAER TL TRE NES Saag Sees 
GF EEDEAINOBIE NS a Sage ax RESI ANSEL PIS SB IES SG STORER EES TEL OLE EEE NELLIE s 


Pe eee PRK ON TH/s 


IF you have 


finished early. et yay check your 
work. Be Stace that Yeu have 


answered every 


qu estion y 


Be SUS that yy AYN SWEETS You eve changed aia 


completely ee Ory ce Qe. te }- sheet. 


: Aneto - may, Guess Ss meen 


a 


Newt poi wis? 7 A 7. = 


151 


Ret A] Dei NG DECelebe Ne Cah tebe 1 
SECTION ONE 


DO NOT write in any way upon the pages of this booklet. Place 
your answers on the answer sheet. Start on number one. 
You must answer every question. Work as carefully and as quickly 
as you can. 
In each of the following 32 questions, you will be given a problem 
to solve. It will involve a scientific concept. Only one of the possibilities 


A, B, or C is the correct solution. On the answer sheet you will see 


edt Deez Cans D 4 Bao Only spaces A, B or C should 


we ee ee ee a ot oe ean eee eee ee we ee oe 


oe es oe — ae owe eee = ee aw a awe ee oe ee 


ever be marked. Do not put any marks in spaces D or E. If you wish to 
change an answer you must erase it completely. 
EXAMPLE 135. Edmonton is located 

A. in southern Alberta near the Saskatchewan border. 

B. in central Alberta. 


C. in north-western Alberta. 


On the answer sheet beside #135, you should have marked B like 


EXAMPLE 136. When attempting to pull a large nail out of a piece of wood, 
the tool which will give you the best mechanical advantage is 
A. a hammer. 
B. a pair of pliers. 


C. a crowbar. 
Which answer did you choose? 
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Four small pieces of wax are stuck in a row, onto a long metal rod, and 
the end of the rod is then heated. Call the piece of wax nearest the heat 


number one, and the piece farthest, number four. 
A. Wax piece number four will drop off first. 
B. Wax piece number three will drop off first. 


C. Wax piece number one will drop off first. 


Imagine that you are looking at the side of a water wheel which has a huge 
water pipe opening above it. The water can flow over the top and down 
the right-hand side of the wheel, or it can flow down the left-hand side 


of the wheel. 


‘A. If the water flows over the top and down the right-hand side of the 


wheel, the wheel will turn clockwise and counter-clockwise Cin the 
Airection of the hands ef a clock and opposite te the hands ot a clock). 


B. If the water flows back, over the left-hand side of the wheel, it will 


turn in a counterclockwise direction, Cin the oppos/te direction from 
the hands of a Bleck.) 


C. If the water flows back, over the left-hand side of the wheel, it will 


e e « ‘ - € . Le 
turn in a clockwise direction, Cin the direction of the nands of q 
clo ck). 


Two weights are suspended by identical metal springs. One weight is 


10 pounds and the other weight is 30 pounds. 


A. The 30-pound weight will cause its spring to stretch more than that 


of the 10-pound weight. 
B. The 10-pound weight will cause its spring to stretch more. 


C. The springs of the 10 and 30-pound weights will stretch the same 


amount. 


This problem is about the movement of air over a mountain. Imagine a 


mountain with masses of air moving toward it from the left-hand side. 
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A, When clouds of warm dry air move up the west side of the mountain, 
rain or snow will fall on that side and moist clouds will cross over 


the mountain. 


B. When clouds of cool dry air move up the west side of the mountain, 
rain or snow will fall on that side and moist clouds will cross over 


the mountain. 


C. When clouds of warm moist air move up the west side of the mountain, 
rain or snow will fall on that side, and dry clouds will cross over 


the mountain. 


When a horseshoe magnet is cut in half 


A. the two cut ends both become south poles and the original south becomes 
a north pole, so that one piece has two north poles, and the other 


piece has two south poles. 


B, the two cut ends become north and south poles so that one piece has 


two north poles and the other piece has two south poles. 


C. the two cut ends become north and south poles so that each piece has 


a north and a south pole, without the original uncut poles changing. 


Imagine the sun being to your right and the earth situated to your left. 


As the earth is rotating on its axis, it is turning 
A. from west to east. 
B. from east to west. 


C. from east to west and west to east, alternately. 


This problem is about the manner in which a flashlight will give light. 


A. When the batteries are attached to each other and to the bulb, and the 
switch is closed, the bulb will light. 
B. When the batteries are attached to each other, to the case and the 


bulb, and the switch is closed, the bulb will not light. 


C. When the batteries are attached to each other, to the case and the 


bulb, and the switch is closed the bulb will light. 
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This problem is about an object's ability to float. 
A. If an egg is placed in salt water, it will not float. 
B. If an egg is placed in fresh water, it will float. 


C. If an egg is placed in salt water, it will float. 


This problem is about the direction of movement of car wheels. Imagine 


that a small car is on your desk, with the front of it facing your left. 


A. If the car moved forward, to the left, the wheels would turn in the 


direction of the hands of a clock (clockwise). 


B. If the car were to back up, to the right, the wheels would turn in 


the direction of the hands of a clock (clockwise). 


C. If the car were to back up, to the right, the wheels would turn in the 


opposite direction from the hands of a clock (counter-clockwise). 


A frictionless pulley is used for lifting heavy objects. 


A. Using two pulleys, working together, a force of 50 pounds would be 


needed to lift a 50-pound weight. 


B. Using one pulley, a force of 25 pounds would be needed to lift a 
50-pound weight. 


C. Using two pulleys, working together, a force of 25 pounds would be 


needed to lift a 50-pound weight. 


When a mixture of sand, salt and water is heated and then poured through 


filter paper. 
A. water will collect in the.dish beneath the filter paper. 
B. sand and water will collect in the dish beneath the filter paper. 


C. salt and water will collect in the dish beneath the filter paper. 
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A large round glass container had three one-inch-wide holes on the side 
of it, one near the bottom, one in the middle and one near the top. They 
were plugged with cork and the container was completely filled with water. 


Then the corks were pulled out at the same time. 
A. The water sprayed out an equal distance from all three holes. 


B. The water sprayed out the greatest distance from the bottom hole, less 


from the middle hole and the least distance from the top hole. 


C. The water sprayed out the greatest distance from the top hole, less 


from the middle hole and the least distance from the bottom hole. 


Last summer two boxes of equal size and depth were filled with sand and 
placed in the sun. A thermometer was placed on each box of sand and the 

bulb of each was pushed into the sand. Box number one was left flat on 

the ground. Box number two was propped up at a 45° angle. They were left in 
the noon-day sun for a few hours. When the temperature of each thermometer 


was checked, 


A. the temperature in box number one was 80°F and in box number two it 


was 50°F. 


B. the temperature in box number one was 80°F and in box number two it 


was 80°F. 


C. the temperature in box number one was 50°F and in box number two it 


was 80°F. 


A wire from a dry cell battery is wound around a nail several times and 
then connected to one post of a switch. A wire fron the other post of the 
dry cell is attached to the other post of the switch. Some tacks are 


available near the nail. 
A. When the switch is closed, the nail will pick up tacks. 
B. When the switch is closed, the nail will not pick up tacks. 


C. When the switch is open, the nail will pick up tacks. 
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This problem is about the strength of a strong magnet. When the ends of 


a strong horseshoe magnet are placed against one side of a plate of 


A. glass, and an iron ring is hung a few inches away from the other side 


of the glass, the magnet can attract the ring through the glass plate. 


B. glass, and an iron ring is hung a few inches from the other side of 
the glass, the magnet will not be able to attract the ring through 
the glass plate. 


C. iron, and an iron ring is hund a few inches away from the other side 
of the iron plate, the magnet will be able to attract the iron ring 


through the iron plate. 


This problem is about the flow of an electric current. A dry cell battery 


has been connected by insulated wires, to a socket with a light bulb in it. 


A. If the two wires are frayed so that the metal wire is exposed, and 


the two exposed metal parts touch each other, the light will go on. 


B. If the two wires are frayed, but the exposed metal parts do not 


touch each other, the light will go on. 


C. If the two wires touch each other but are not frayed, the light will 


not go on. 


Two wood screws of equal length and width are about to be screwed into a 
piece of wood. Screw number one has a wide pitch and wide thread and screw 
number two has a narrow pitch and narrow thread. After they have both heen 


turned around three times, 
A. screw number two will be deeper into the wood. 
B. screw number one will be deeper into the wood. 


C. the screws will both be equally as far into the wood. 


One wire from a dry cell is connected to a light bulb and then to one end 


of a 


(PAT B8fuF UO BA 44 " % ch oad i 


—. 


- -_ Ww. 
mw, et nave 8 to d¢gheasa ed? ne Pe a oldozq slat 
tee boasiq eis Tange poteowsbd pee 
qui et gnl® noxk a6 bas .ueetg 
162 foam off ,enale sdy to 
i ' i hit s 4 76] 
fry 7 a S iy 
i 5 
yak 
7 ti! a ; 
‘ J i wt) 
4 ig i * 
{ y aon aed 
4 WoW? iy Z 
1 ows it 
r 7ug we egagviw owt on? 21 il 
iy .! ye oe9 touost 
itw ow? on? TL 2D 
10 of Jon 
its dipool feups Io ewegpe be row ovT a 
4 . deua wetse .bo9 to esalq 
_ 
i“ 19 worved boa dotiq worrsed 8 Bad ow? rod ey 
,vomks saidy bavors beuius — _ 
: : 7 ¢ { 5 eT nr _ 4 
;  boow off otnk vaqeebh- od LLiw owe war cm wetoe oh 


, 
-beow off? oral seqsob ae bap A ate 


_f i ¥ io. ‘) Wie Gh “f ae J , 
nad oe oe ia t am Uileupe. ad. tu ow 


- 


ee 


Vicks 


20. 


eke 


nail. 


Da eee Oe PE UPAGCEE.” FAINYY PMAAPREKSS <OIN ITIH {IS PrA(GIE 


piece of paper. When the other wire from the dry cell is connected to 


the other end of the paper, the bulb will light. 


end of the nail, the bulb will light. 


piece of glass. When the other wire from the dry cell is connected 


to the other end of the glass, the bulb will light. 


Imagine a propeller attached by a rod to a pulley wheel so that both will 


turn in the same direction. 


another pulley wheel. 


A shaft with a rope wound around it in a clockwise direction, is attached 


to the second pulley wheel. Imagine that the propeller is facing toward 


you. 


A. 


When the rope is pulled toward the floor, 


the two pulley wheels will turn in a clockwise direction, and the 


propeller will turn in a clockwise direction. 


the two pulley wheels will turn in a counter-clockwise direction, and 


the propeller will turn in a clockwise direction. 


the two pulley wheels will turn in a counter-clockwise direction, and 


the propeller will turn in a counter-clockwise direction. 


If a test tube three-quarters full of water is solidly corked, and then 


the bottom is heated until the water boils very rapidly, the cork will 


POp.out, of; the test tube: 
be sucked deeper into the test tube. 


remain in the same position. 


If small amounts of sand, oil, and salt are poured into hot water, 


A. 


the sand will sink to the bottom, but the oil and salt will float on 
the top. 


the oil and salt will sink to the bottom but the sand will float 


on the top. 


the sand will sink to the bottom, the salt wil) dissolve, and the oil 


will float on the top. 


When the other wire from the dry cell is connected to the other 


This wheel is attached by a moveable belt, to 
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The two pulley wheels will turn in the same direction. 
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If a small brick is placed in one inch of water, so that it is covered, 


the water level will 
A. rise to more than one inch. 
B. lower to less than one inch. 


C. remain the same. 


A glass container, filled with water, has a rubber ball, a nail anda 
piece of wood lying on the bottom of it. When a magnet is lowered into 


the container of water, it will be able to attract 
A. the nail and the piece of wood. 
B. none of the objects. 


C. “the nail. 


A wire is strung fairly tightly between two posts. A metal weight is 
hung from the wire by a string. According to a ruler placed next to the 
weight the bottom of the weight.is three inches above the table top. Now 


the metal wire is heated by a strong flame. As a result. 
A. the weight will remain three inches above the table. 
B. the weight will move down to about two inches above the table. 


C. the weight will move up to about three and one-half inches above the 


table. 


When a solid piece of rock is heated to a very high temperature and then’ 
plunged into ice water, it will probably, 
A. remain unchanged in any way. 


B. crumble into a pile of dust and small rock pieces. 


C. develop cracks all over. 
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When a balloon is blown up very full, outside in the wintertime, and then 


taken into a very warm room, 
A. it will become smaller. 
B. it will explode. 


C. it will remain unchanged. 


Two children would like to play together on a teeter totter. One child 


weighs 50 pounds and the other weighs 100 pounds. 


A. When both children sit, one at each end of the board, the small child's 


end will rest on the ground. The larger child will be held up in the air. 


B. When the small child is sitting at the very end of the board and the 
larger child is sitting halfway along his half of the board, the larger 


child's end of the board will be resting on the ground. 


C. When the small child sits at the very end of the board, and the larger 
child‘sits halfway along his half of the board, the board will balance. 


A bean seed sprouted so that it had a short root and two small green leaves. 
It had been placed in a closed box on some moist cotton, with the root 

pointing up and the leaves pointing down.. The front of the box was covered 
with plate glass so that the plant was easily seen. The box was then placed 


upright and left for two weeks. After two weeks the seedling was observed and 
A. was still growing upside down. 


B. the root had turned around and was pointing toward the bottom of the 
box, while the leaves had turned around and were growing in the direction 


of the top of the box. 


C. the root and the leaves were pointing toward the sides of the box, rather 


than the top or bottom. 
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If you pound a magnet several times with a hammer, while it's being heated, 
at 

A. will still be able to pick up tacks. 

B. will not be able to pick up iron filings. 


C. will be able to pick up more iron filings. 


A container filled with water has a cork floating on top of the water. An 
empty glass is inverted over the cork and is then pushed down until it 


touches the bottom of the large container. As a result 


A. the cork will rest on the bottom of the container and the glass over 


it will be filled with air. 


B. the glass will fill completely with water and the cork will be at the 
top of the water, within the glass. 


C. the glass will be filled with water and the cork will rest on the 


bottom of the container. 


If one-quarter inch of water is boiled for two hours, the water 


‘A. will evaporate completely. 


B. level will remain the same. 


C. will increase to almost one-half inch of water. 


Food coloring, salt, and water are mixed together and then boiled in a 
closed kettle. The kettle has only one opening. A tube from this opening 
leads to a container which is sitting in a pan of ice water. Droplets of 


liquid will be collected in the container. The liquid collected will contain 
A. salt, and water. 
B. water. 


C. food coloring and water. 
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SECTION THREE 


Do not write in any way upon the pages of this booklet. Place your 


answers on the answer sheet the same way you did in Sections one and two. 


Start on number 33, 


In each of the following 14 questions you will find three things at 


the top which are alike in one main way. At the bottom of each question are 


three other things, A, B, or C. Only one of A, B, or C could be put with the 


group above and belongs with them. You are to discover the rule by which the 


top ones are grouped and then choose one of A, B, or C, and place your answer 


on the answer sheet. 


Example 139. 
es 


B. 


Example 140. 
A. 


Coconut, potato, pear 


cotton plant B. walnut C. oak leaves 


is the answer because the group members and the walnut are all 
parts of plants, that we eat. 
Yousshouldsmark By like’ this .B 2 


on your answer sheet beside 13 


Dog, cat, horse 


guinea pig, B. penquin C. beaver 


Which answer did you mark on your answer sheet? 
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34. 
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Sor 


37. 


38. 
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bullrushes, kelp, water lily 


A. cactus 
Deecorlon LD Lant 
C. pond fern 


ostrich, eagle, penguin 


A. seal 
B. bat 
C. goose 


acorn, evergreen seed cone, 
walnut 
A. coconut 


B. dandelion seeds 


C. cocklebur 


racoon, flying squirrel, lynx 
A. dog 
B. sparrow 


C. porcupine 
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42. 


duckbill platypus, robin, turile 43. 


A. beaver, 
B. penguin 


C. wnale 


penguin, turtle, dog 


A. crab 
Beet ish 
C. duckbill platypus 
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frog, turtle, alligator 
A. Salamander 

Be fish 

CC. lobster 


corn, lettuce, tomato 


A. peas 
iq (eziaeleye 


C. beet 


fish, whale, alligator 


A. crab 
B. seal 


C. starfish 


bat, eagle, sparrow 


A. moth 
B. frog 
C. flying squirrel 


maple seed, danelion seeds, milkweed seeds 


A. cocklebur seed 
B. devil's-claw seed 


C. thistle seed 


squirrel, black bear, bat 


A. beaver 
B. mouse 


C. muskrat 
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45. bat, dog, cat 


A. beaver 
B. chipmunk 


C. weasel 


46. dinosaur, alligator, snake 


A. turtle 
B. frog 


C. salamander 


47, bat, bison, seal 


A. butterfly 
B. whale 
Ce duck 
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If you have finished early you may check your work. Be sure that you have 
answered every question. 


Be sure that any answers you have changed are completely erased on the answer sheet. 
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Opinion 
SOecLelc 


General 


BOUCN tests -aremtar, Eoo.ditfticult. 


(Rh) oe LOO Obvious 
{Once SteCOnfusang 


(Pipa oWwLeChmOLrt Or on 
may be hard to de- 
cipher 

#9 - arrows may be mis- 
Cakrener Om Catmalia) 
MCVeMenite = asea ele 
Suite oOLisAmOLeC 
could be correct 

#19 - arrows may be con- 

fusing and be dis- 
regarded as import- 
ant 


CRS TD) oe a cOOLeasysLor grade 
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#14 - rather too easy 
$LO = "contusang — better 
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LENCeowa,chechaseit 
would make a good 
hypothesis type 
ids) “a “operckeys. oy dkeNiZe\il Gmoye 
weathering concept 
#Ole=—s8tooneasy, by this 
grade level pupils 
know that water 
evaporates. 


Rather 


1."Vocabulary is approp- 
riate for grade level." 


2."Some questions are 
somewhat difficult for 
grade 6 considering the 
background they've had". 


ULemwas felteby the pupals 
thatthe pictorualety pe 
was much easier than the 
reading type. However, I 
personally think that the 
reading science test was 
good because pupils had to 
interpret in their minds 
what they read." 
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¢L9 = toon long, confusing 


Questions tested general 
but did not follow new 
science curriculum. 


f 

i 

' ; 
ae 
in Lj 
fheaii 
Svs 


6 dD oe Hy 


oH .S0y) paiieert wetted - pazentanos — SI 
c= / rit . nr2oy ated loig re 


(J0A9 .t8) MOlWIIO ASHDART 


i 


“olasqo é 


° a Yee) ofttosa2 
an Tad, ; Fp SS 


tfiuntitib aed we extn eseod asod 


ihieicoav’ . f aunivdoe ooT - EB (8) 
3? ately pilewgenioo tid 2 = ers 


Li ri ' no Yo FIO Aotiwa = Te (FZ) 
; “2 7 


MO i b | has od yam 
1D 0 obey sergio 
rei Brin! lane -aim ed yam eworrs - C9 


(726 veo) sot needed 

; af - I nomevom 

> up A eiod sleaze 
FOOWVIOY od bi vas = 

nop os yom aworrs - Cl* 
‘pil of Dos mites? 

-jJiogml ae hebispet 

te 


fet: ct Lay eo. yz" arp wot gess oosy - €h (Tem) ou 
Poo w LG © © sort o 
TSf264 song eo VRED oof wzettst — B19 


iio Lose -quq 31 Jed ,yese = O49 

jive @tensed’ hagn -12x%9 Of Bad sli 

“dp gsauaadat tt eidd Addo sonel 

yo 6 stam Divow 
eqys uleadyogyi ' 
tol Level @ sbsip = €&9 

igesones piitaniiesw 

=O dohdore dugal ains yd ,.yese ood = FEE 
hood - elamins eliqug level sbaxp 
tstsw tale word 
wiish .sssRIOgEVS 
eplodio slyidgtzm xooq 
| noisesup 


~DS5ea Venus Durw ee Leie 


Teacher Opinion 
SPeCULLC 


De (23 ier cee cCONfUSING 7s LOO 
many arrows 
+O, #7, #9, #19 - 
confusing 
#24, #43 - confusing 


General 


